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ABSTRACT 
This thesis is concerned with the adaptations made by a 
village population in the highlands of Papua New Guinea to the new 
environments created in the prQcess of economic development. The 
perspective of the cultural ecology of economic development. is used 
to examine the impact of cash-earning activities on the natural 
environment, the subsistence system, and the structure of social 
relationships. The analysis of the intricate linkages and feedback 
relationships within the local system as well as those binding it to 
the outside world are emphasised in this perspective. The impact on 
the subsistence system is stressed because resource-use activities 
provide the link between the human population and the natural 
environment. 
The major focus is on the effects of the introduction of 
smallholder cattle projects. The structure of social relationships 
in the village has changed significantly. Economic differentiation 
has increased as cattle project leaders, who use their relatively 
exclusive links with government agencies to legitimate their control 
over the projects and the enclosed land,receive a disproportionate 
share of the revenues. Environmental degradation has also occurred. 
Overgrazing resulted in weed infestations, an increase in soil bulk 
density, and accelerated erosion, which reduce the agricultural 
utility of the land. The enclosure of a large area near the hamlets 
for the cattle projects has displaced subsistence gardens farther 
from the village. As a result, the burden o£ harvesting has increased, 
the quality of garden maintenance has declined, and more gardens are 
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located in the zone of maximum danger from sorcery. In addition, 
the allocation of much time to constructing cattle projects caused 
a decline in planting subsistence gardens and a subsequent food 
shortage, which was exacerbated by the depredations of.the village pigs. 
The analysis is extended to include the impact of coffee 
production and other externally-derived activities such as beer 
drinking and gambling. The allocation of time to these activities 
decreases labour inputs into the subsistence system. It is concluded 
that the enthusiastic commitment to cash-related activities in the 
village reduces the flexibility of the subsistence system, its level 
of production, and its resilience. As a result, the previous 
condition of subsistence affluence has changed to one of subsistence 
malaise. 
A comparative perspective reveals that the changes occurring 
in the village are widespread, though not universal; cash-earning 
activities often have a detrimental effect on the natural environment 
and the subsistence system, foster greater individualism, and 
facilitate an increase in economic differentiation. It is concluded 
that the nature of the linkage between the local system and the 
external, dominating system is the critical variable in influencing 
the impact of cash-earning activities on village systems. 
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INTRODUCTION 
THE CULTURAL ECOLOGY OF ECONOMIC DEVELOPMENT 
The Cultural Ecology of Economic Development 
• .. · ... 
. The incorporation of subsistence-o:riented societies into 
larger regional, national, and:international economic networks is a 
worldwide phenomenon that has.been.going on for several centuries. 
Historically,· .the pattern of interaction between these small-scale, 
local, village-based! systems and the larger, external, dominating 
system has varied considerably. With the current emphasis in the 
Third World on economic development, commercial relationships are 
particularly important in binding viJ.lage systems to the outside 
world. As a result of their involvement in commercial transactions 
with external economies, local communities may experience 'a period 
of intense rearrangement and restructuring of social and ecological 
relationships' (Nietschmann 1973:8). Conflicts between traditional 
adaptations and income-earning enterprises can result in a loss of 
l 
resilience in the production system and make the latter more susceptible 
to perturbations~ The rate of change experienced by small-scale 
societies during incorporation is never constant but is related to 
the evolving interaction between the two systems (Gudeman 1978). 
1 I use the phrases 'local system' and 'village system' interchange-
ably, referring to the local segments of subsistence-oriented 
societies. Although in some areas, such as in parts of the high-
lands of Papua New Guinea, true villages do not exist, I nevertheless 
use the phrase 'village system' to refer to the local units in the 
rural society. 
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As the incorporation process progresses, forces emanating 
from the external, dominating system become increasingly important in 
influencing the functioning of local communities. With the loss of 
autonomy, many factors affecting human-environment relationships in 
village systems become governed by distant events over which small-
scale societies have little control; these external events are usually 
insensitive to the needs of the local system, thus increasing the chance 
of perturbation (Rappaport 1971:132, 1977:60; Nietschmann 1979:12). 
Dependence also grows as people come to rely more on the goods and 
services provided by the outside world. 
Although external events become more influential with con-
tinuing incorporation, individuals in small-scale societies do not 
become automatons responding to external forces. Incorporation is 
partial, not complete. The environment created by the 'development' 
process is one of opportunities as well as constraints. Government 
policy, for example, is often reinterpreted at the village level to 
suit local needs (Bennett 1973:218; Feldman 1975:178). 
The establishment of formal and informal relationships with 
external government agencies and business interests, the commercialisa-
tion of property relationships, and the introduction of income-earning 
activities, wage labour, credit arrangements, and new forms of techno-
logy are all important components of the development process. They 
alter previously established relationships within the local system 
among the natural environment, patterns of production, social organisa-
tion, and cultural values. Many studies of development do not encompass 
all these elements. Some examine the impact of the development process 
on the natural environment (Dasmann, et al. 1973; Farvar and Milton 
3 
1973; Jamesl978; MacAndrews and Chia 1978) but generally ignore the 
social consequences, whereas other studies (Epstein 1962; Finney 1965; 
Feldman 1975; Stavenhagen 1975) do the opposite. Researchers have 
especially overlooked the impact of economic development on rural sub-
sistence systems, though works by Brookfield (1968a; 1973)- and 
Nietschmann (1973; 1979) are notable exceptions. In investigating the 
impact of development on rural communities, it is more profitable to 
examine a11· these factors within an integrating perspective because 
feedback relations exist among the elements within the village system. 
The adaptations populations make to the development process are related 
to changes within the entire local system and not to isolated elements 
of the system. 2 Cultural ecology, which is concerned with the complex 
relationships among the environment, the production process, technology, 
population, social organisation, and cultural values (Bennett 1976:71), 
provides a fruitful framework within which to examine the impact of the 
development process on small-scale societies. It stresses the intricate 
negative and positive feedback relationships between human populations 
and their environments as well as the importance of flows linking ele-
ments within the local system and those binding the village community 
to the external, dominating system. Major emphasis is placed on 
resource-use patterns as the key element linking the environment and 
the human population. Thus, the study of subsistence systems (Steward 
1955; Lee 1966; Flannery 1968; Netting 1968; Rappaport 1968; 
.2 Elsewhere (Grossman 1977) I have reviewed the development of the 
study of human-environment relationships in anthropology and 
geography. Some authorities interested in human-environment 
relations reject the term 'cultural ecology' and prefer either 
'human ecology' or 'ecological anthropology' (e.g. Vayda and Mccay 
1975) • Not wishing to debate the appropriateness of one term as 
opposed to another, I use 'cultural ecology' to encompass the 
interests of those who reject the label. 
Waddeli 1972; Nietsclunann 1973; Knight 1974) has been a major focus 
in cultural ecology. 
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The phrase 'the cultural ecology of economic development' 
signifies the use of a cultural-ecological perspective to investigate 
the changes experienced by subsistence-oriented societies in adapting 
to the new environments created in the development process. With 
increasing incorporation into the global economy, the nature of the 
environment to which groups adapt changes significantly. Because the 
term 'environment' has several meanings, a note of clarification is 
necessary. Reflecting systems.terminology, I use the word on the one 
hand to refer to external forces that influence the functioning of the 
local system. Thus, the prices paid for primary products produced by 
villagers, government regulations, credit agencies, opportunities for 
wage labour outside the community, and other villages are important 
elements of the local system's environment. On the other hand, the 
physical and biotic components within the village territory are part · 
of the natural environment within the local ecosystem. The introduction 
of plants and animals associated with income-earning activities changes 
.the environment within the ecosystem and potentially disrupts pre-
viously established linkages. 
Many cultural ecologists have ignored the effects of the 
increasing commercialisation of relationships occurring in village 
societies. The most commonly studied topics have been the adequacy 
of traditional subsistence systems and the means by which cultural 
behaviour regulates relationships with the biotic and physical com-
ponents of ecosystems (e.g. Vayda, et aZ. 1961; Moore 1965; Lee 
1966, 1972; Rappaport 1968). These studies emphasised the maintenance 
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of equilibrium conditions and have generally not been concerned with 
problems of change. A more recent focus in the field has been the 
analysis of how individuals and groups respond to environmental hazards 
threatening their survival (e.g. Vayda and Mccay 1975). This latter 
theme is concerned with change, but the changes studied are those that 
maintain other properties of the system necessary for biological 
survival. Some recent textbooks in the field (e.g. Hardesty 1977) have 
also neglected problems associated with economic development. 
Nevertheless, a few researchers have demonstrated an interest 
in issues relevant to the cultural ecology of economic development. 
Brookfield (1977:138), for example, stated: 
.We argue that the central fact of change, insofar 
as it affects man/environment systems, is the 
incorporation of formerly autarkic systems into 
larger and worldwide· systems. 
Bennett (1976:15) has suggested that the cultural ecology of agrarian 
societies can be transformed into a useful critique of development 
policies in the Third World. Conducting long-term field studies, 
Nietschmann and Brookfield have made the most significant contributions 
to the cultural ecology of economic development. Nietschmann's work 
(1973; 1979) is particularly important in identifying the maladaptive 
trends associated with cash-earning activities and in revealing the 
positive feedback relationships that bind the local system ever more 
closely to the outside world. Brookfield (1968a; 1973) has argued that 
long-term cycles within the sUbsistence system are important in under-
standing the effects of cash cropping. Clarke (1973; 1977; 1978) has 
often warned of the dangers associated with increasing incorporation 
into the. global economy, noting that many of the environmentally sound 
practices of preliterate populations will be abandoned in the pursuit 
of economic development •. Other relevant research has been conducted 
on the relationship between the development process and nutrition 
(Gross and Underwood 1971), the contrasting energetic efficiencies of 
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subsistence and cash cropping (Bayliss-S:mith 1977; Eder 1978), the 
impact of cash cropping on subsistence gardening (Mitchell 1976) , and 
the influence of wage labour migration on a village subsistence system 
(Boyd 1975). Employing a Marxist framework, Wisner (1978) has called 
for the development of a socialist human ecology combining interests 
in human ecology and political economy to examine the impact of capital-
ism in the Third World. 
The cultural ecology of economic development also provides 
the framework for my examination in this thesis of the impact of the 
introduction of income-earning enterprises on a village in the high-
lands of Papua New Guinea. Particular attention is paid to the effects 
of smallholder cattle projects, a relatively recent commercial activity 
in the country with significant implications for the structure and 
functioning of local systems. 
Cultural Ecology and Economic Development in Papua New Guinea 
Cultural ecology and economic development at the micro-
scale have been major foci of research in Papua New Guinea. Mikesell 
(1978:8) noted the substantial contributions to cultural ·ecology made 
by researcher·s working in the highlands of that country. Most of the 
work in this field has not been concerned with the development process 
(e.g. Brookfield and Brown 1963; Rappaport 1968; Clarke 1971; Waddell 
1972; Dornstreich 1977; Morren 1977) , though exceptions exist 
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(e.g. Brookfield 1968a, 1973; Boyd 1975; Mitchell 1976). Similarly, 
most research on rural development has not been conducted within an 
ecological framework. One of the major themes in .the literature on 
rural development has been the causes of the limited response by 
villagers to cash cropping. Various explanations have been offered, 
such as the contrasting rates of return in subsistence and cash-earning 
endeavours (Fisk 1964), the villagers' dependence on and uncertainties 
about the external economy (Brown 1970) , social and psychological con-
straints (Moulik 1973), and the limited utility of money (Shand and 
Straatmans 1974). Other research (Epstein 1968; Salisbury 1970; 
Finney 1973) has emphasised the importance of traditional values and 
social organisation in facilitating the adoption of cash-earning 
enterprises. Some view endogenous variables as the key to sustained 
development (e.g. Salisbury 1970), whereas others emphasise the role of 
government in stimulating economic development (e.g. Epstein 1968) .• 
Epstein (ibid.), Salisbury (1970), and Connell (1978) have provided 
especially useful historical accounts of increasing rural involvement 
in the cash economy, and Finney (1973) has emphasised the importance 
of entrepreneurs in stimulating economic change. 
As with research on economic development, the literature on 
smallholder cattle projects also lacks a cultural-ecological 
perspective. Purdy (1972), Philipp (1975), Johnson (1976), and 
Densley (1978) have provided overviews of the cattle industry in Papua 
New Guinea, and Clark (1970) and Evans (1975) have examined the 
economic feasibility of different types of smallholder cattle projects. 
Individual case studies (Jackson 1965; Fleckenstein 1975; Langness 
1975) have also been published, but none consider in any detail the 
impact of cattle projects on the environment and the subsistence system. 
McKillop (1976;n.d.) has offered _some perceptive general comments 
about the relationship between government policy towards cattle pro~ 
jects and the creation of an economic elite in rural areas, but his 
argument lacks substantive supporting material based·on intensive 
fieldwork. 
Framework for Analysis 
From April to October 1976 and January to December 1977, 
I investigated the impact of smallholder cattle projects and other 
cash-earning activities on rural populations in the highlands of 
Papua New Guinea. Most of my research was conducted in one Tairora-
speaking village in the kainantu District of the Eastern Highlands 
Province (see frontispiece), though I visited many other rural 
communities to establish the extent of certain changes. 
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I decided to do research in the Kainantu District of the 
Eastern Highlands Province because of the extensive development of 
smallholder cattle projects in the region. Barabuna, the village in . 
which I did most of my research, was chosen for several reasons. 
First, being 26 km by road from the nearest town, Kainantu, the 
village is in a rural environment but has relatively good access to 
the outside world. Second, villagers in Barabuna have seven cattle 
projects, the first built in 1970 and the last four in 1975. Because 
there were several projects in the village, I was able to observe the 
similarities and differences among the projects and to gain some idea 
of the sequence of development through time. Third, because some pro-
jects have been operating for several years, I could observe the 
changes cattle grazing caused in the natural environment. Fourth, in 
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contrast to areas in the Kainantu District where the influence of 
Seventh-Day Adventists is strong, pig husbandry remains a major element 
of.Barabuna's socio-economy. As I am particularly interested in the 
interaction of subsistence and economic development, the ability to 
examine the relationship between pig husbandry and income-earning 
activities was an advantage. 
Utilising the holistic framework of cultural ecology, 
I examined the impact of commercial activities on the natural environ-
ment, the subsistence system, and the ·structure of social relationships, 
with particular emphasis being placed on the subsistence system. These 
three domains are part of one functioning system, not isolated entities. 
Changes in one part of the system can produce changes in other parts, 
depending on the nature of the linkages and feedback relationships 
among the elements within the local system. The three domains are 
closely bound by their relationship to ~he productive process, a central 
concern of cultural ecology. Alterations in the natural environment 
can limit the productivity of the subsistence system. Pressures 
arising within the social system can stimulate an increase in income-
earning activities, which can contribute to environmental degradation 
or reduced inputs into the subsistence system. The creation of an 
economic ~lite can result from differential access to the rewards of 
the productive system. Alterations in the principles of land tenure 
affect accessibility to the environmental resources necessary for 
production. 
Consistent with the delimitation of the different aspects 
of the environment, I examined cattle projects not only as new com-
ponents in the local ecosystem but as part of a broader development 
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package that includes supervised credit and new forms of relationships 
with government agencies. Links with external social agents have; 
implications for the functioning of the three domains in the local 
system. 
The systems concepts employed in the thesis are not intended 
to provide a sophisticated framework for analysis. No attempt is made 
to define and describe control subsystems, thresholds, the nature of 
the inertia and lags, or hierarchies of response. A systems perspective 
has been useful mainly in orienting my research to the complex inter-
relationships and feedback processes within the local system and to 
the transactions between it and the outside world. A major problem in 
describing or analysing 'the system' is the tendency to homogenise the 
constituent human population within it. For a proper understanding of 
the cultural ecology of economic development, due recognition must be 
given to the variable strategies of the-·actors involved. 
A related concept is the 'ecosystem'. Much controversy exists 
about the use of the term in cultural ecology. Some ecologists such as 
Margalef (1968) and Odum (1971) have stressed the tendenqy for,stable 
conditions to come to predominate in undisturbed ecosystems through 
the operation of self-regulatory processes, though others have 
questioned their assumptions (e.g. Colinvaux 1973:549-72). Influenced 
by the ecosystem concept, certain cultural ecologists such as 
Rappaport (1968) have similarly stressed the operation of self-regulatory 
processes that counteract change in human-dominated ecosystems. Bennett 
(1969; 1976) and Chorley (1973) have argued that the elements of choice 
and human control over ecosystems invalidate the use of the concept as 
an analogue for social systems. Noting that human societies are 
characterised by strong positive feedback processes that constantly 
transform ecosystems, they deny the utility of an equilibrium-centred 
view of human-environment relationships. Following developments in 
ecology, Vayda and Mccay (1975:299-300) have rejected the ecosystem 
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as an appropriate unit of analysis for cultural ecologists, and 
Hardesty (1977: 14) preferred using 'ecological system' instead of 
ecosystem to avoid the biological bias associated with it. I use the 
term ecosystem to refer to the assemblage of living and non-living 
components within an arbitrarily defined area (the village territory) 
interrelated through flows of matter, energy, and information. People 
are part of ecosystems, and their actions within .ecosystems ultimately 
feed back to affect them. However, assumptions about stability, 
especially in the context of economic development, must be avoided. 
When working in the village, I conversed largely in Tok 
Pisin, the lingua franca of the northerii half of Papua New Guinea. 
Data were obtained from structured and open-ended interviews, informal 
discussions, observation, and measurement. In addition, at my request 
a few informants kept diaries of particular activities. Information 
on certain productive patterns was collected from a sample of 13 
households. Because the measurement of a. household's time allocation 
and the area of its several gardens is extremely labourious, it was 
not feasible to work with a larger sample when gathering such material. 
The characteristics of the sample and the methodology used to choose 
the 13 households are discussed in the Appendix to Chapter Five, where 
data from the sample are first examined. 
Porter (1978: 31) noted that much work in cultural ecology is 
'cosmographical, holistic, and synthetic' with an emphasis primarily 
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on understanding the nature of human-environment relationships within 
a particular place. He declared (ibid. :27), 'For the human ecologist 
it is the place or the group which comes first'. Porter observed that 
achieving a broader, comparative understanding of the conunon processes 
in human-environment relationships has been a secondary goal. The major 
portion of this thesis is devoted to the findings from one village. 
However, an. in-depth analysis of one case study can help to illuminate 
critical relationships among variables that may also be operating 
elsewhere. After identifying the processes occurring within the 
village, I attempt to achieve a broader perspective in the co:p.clusion. 
Some of the hypotheses and findings of other researchers are considered 
in 1 relation to the results of my case study. I also examine the cross-
cultural effects of income-earning activities to indicate the similar-
ities and differences in the trends associated with the increasing 
incorporation of local systems into the world economy. This review 
includes such issues as the relationship between increased environ-
ment~! degradation and cash-earning endeavours, the factors influencing 
the integration of subsistence and commercial activities, the implica-
tions of the loss of autonomy and increased dependence on the outside 
world, the conditions facilitating the creation of an economic elite, 
and the reasons for the variable response to incentives provided by 
the external system. 
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CHAPTER 1 
BARABUNA VILLAGE 
The Bisnis Ethos 
The people of Barabuna have been involved in cash-earning 
enterprises, or bisnis in Tok Pisin, for approximately 25 years. They 
have earned money from goldmining, passionfruit, commercial vegetables, 
trade stores, passenger trucks, coffee, and most recently cattle 
projects. Their commitment to these activities has varied consider-
ably through time, reflecting oscillating periods of enthusiasm and 
disillusionment. Influenced by high coffee prices in 1976 and 1977 
and high expectations about the potential returns from cattle raising, 
the villagers demonstrated a substantial commitment to cash-earning 
activities in these years. Cattle projects and coffee production are 
major foci of their interest. Between 1970 and 1975, the villagers 
2 built seven cattle projects enclosing 5.49 km , or 14 per cent of the 
village territory. A few people want to start new cattle projects, but 
others now insist that the remainiilg unenclosed area be reserved for 
food gardens. Coffee, introduced in the mid-1950s, is the major source 
of revenue for the village. Located largely near the hamlets (see 
2 Map 1.1), the coffee groves occupy only 0.2 km. Whereas cattle pro-
jects represent an extensive use of the land, coffee production is much 
more intensive. Villagers spend considerable time picking and pro-
cessing cof.fee during the coffee flush from May to August. Much of the 
income from coffee sales is spent on such highly valued social activi-
ties as exchanges, parties, beer drinking, and gambling. 
- Coffee Grove 
f~ Ma1or Swamp 
C=1 Grassland 
~~~~~~§; Rain Forest 
0 
kilometres 
Map 1.1: Barabuna Village. 
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Cattle raising, coffee production, and other cash~earning 
activities are not only sources of income. They are also symbols of 
bisnis, presently a culturally-valued endeavour. Bisnis has entered 
into the criteria defining a,tnan of respect and prestige, one held in 
esteem by his fellow villagers. To earn respect a man must not only 
help his kin, be generous, work hard, and provide adequately for his 
family. He must also be a man of bisnis who is engaged in various cash-
earning enterprises. What is significant for the man of bisnis is not 
so much the amount of money he makes, though this may be important, but 
that he is involved in bisnis. Such activity, in and of itself, is con-
sidered good. This is regarded as a self-evident truth. It is evidence 
of one's character. Not to be involved in any form of cash-earning 
enterprise invites the label of baehi baiintiin Tairora or rabisman in 
Tok Pisin, a person of no worth or consequence, lacking in prestige. 
I am not arguing that people will engage in any bisnis activity 
no matter how unprofitable. The villagers abandoned passionfruit growing 
and goldmining because either the returns were poor, or they considered 
the labour inputs too demanding. However, periodic disillusionment in 
the past does not negate the belief today that bisnis per se is a worth-
while activity. No one questions whether bisnis is a good thing. 
Rather, the question is which cash-earning enterprises are good. 
The villagers' motivations for participating in income-
producing activities are complex. An understanding of these motivations 
is necessary to explain the perpetuation of the bisnis ethos. 
The most frequent answer by villagers to questions concerning 
the reasons for their involvement in the cash economy is that they want 
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to earn money. They need cash to pay taxes and school fees, for t.rans-
portation, and to purchase certain necessities and items of consumption 
that have become part of the currently accepted standard of living. 
cash is also necessary for full participation in social life, and 
village life is intensely. social. Money is required for such varied 
activities as beer drinking, gambling, contributing to bridewealth and 
compensation payments, and participating in competitive exchanges. 
The people do not accumulate money for hoarding or purchasing 
substantial amounts of material goods for themselves. They channel most 
of their income, whether as money or goods purchased with money, itito · 
the system of reciprocal exchange in which generosity is highly valued. 
The more money an individual has, the greater is his potential to give 
to others. Contributing to another's bridewealth payment, helping a 
relative with a feast for his affines, giving. generously, in· exchanges, 
or providing plentiful food to guests are manifestations of such valued 
behaviour. In addition, giving to others creates an obligation for 
reciprocation. If an individual has several others in his debt, he is 
able to call upon them to help him in certain endeavours designed to 
increase his prestige. 
The Barabunans do not channel all of their money into the 
exchange system. They also ·reinvest some of their coffee revenues in 
·other enterprises such as cattle projects and trade stores to increase 
their income. Although reinvestment enlarges an individual's potential 
to give to others, it also creates the possibility of greater capital 
accumulation and hence greater differences in economic position. The 
continuing satisfaction gained from participating in the system of 
reciprocal exchange and the strong emphasis on sharing, which is backed 
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by the fear of social sanctions such as sorcery, discourage entensive 
capital accumulation. Villagers often attribute sickness in humans and 
pigs to sorcery carried out by someone who is angered with the victim's 
or victim's owner's failure to share adequately. Finney (1973:113) 
noted that many Gorokans attributed tne deaths of several prominent 
nationa11 businessmen to sorcery or poisoning performed by persons 
envious of the commer~ial success and high status of the deceased. 
Nevertheless, even with these constraints, greater differences in wealth 
are emerging among the people of Barahuna. 
The popularity of bisnis is strengthened bya traditional 
characteristic of the highlands population, interpersonal and intergroup. 
competition. Success in competition brings renown and prestige. Com-
petition in bisnis activity is ~ne arena in which a man can gain 
prestige. Groups that adopt new enterprises such as cattle projects 
gain prestige by favourable comparison with those groups that have not 
done so. This competitive spirit was clearly demonstrated in Barbuna 
h . . k2 w en one group decided to pool money to purchase a passenger true 
after learning that another group in the vill.age wa:s going to buy one. 
A villager stated his reason for pooling the money: 
It is not good that we see another kin group start 
a business, and they stand up as men and we just 
feel shame. 
The size of the enterprise is also an important consideration in com-
petition. The group with the most cattle in its project, for example, 
1 The word 'national' refers to any pe:r;son whose ancestors were Papua 
New Guineans. The tel;"lll 'European' refers to all those who have 
European ancestry, such as the Australians and British. 
2 Trucks that are licensed to carry passengers for a fare are commonly 
known as. PMVs or p\iblic motor vehicles. 
18 
gains prestige in relation to groups that have fewer cattle. As Finney 
(1973) noted, group pride is enhanced by the conspicuous investments 
that demonstrate a. commitment to bisnis. Although the phrase, 'There 
is no business like show business' may be applicable to Broadway, the 
sentence 'There is no show business like bisnis' is more applicable to 
the highlands of Papua New Guinea. 
Stimuli for the adoption of cash-earning activities also lie 
outside the traditional system of relationships and exchange. Economic 
development is official government policy, and occasionally government 
3 
officials from Kainantu, the District headquarters, visit Barabuna to 
stress the importance of business, self-reliance, and economic develop-
ment for the good of their newly independent nation. As inspiration, 
they present accounts of the economic progress of villagers in other 
Third World countries. Other government agencies, most notably the 
Department of Primary Industry, have been instrumental in influencing. 
the people to start such enterprises as coffee growing and cattle 
husbandry. In addition, the elected Councillor representing Barabuna 
often returns from local government council meetings in Kainantu with 
reports of new programmes in economic development, why business will 
help the country, and the part that Barabuna must play. Whatever the 
source, the message is the same: bisnis is good. 
Cash-earning enterprises were originally a European activity. 
The villagers' understanding of and relationship with Europeans provide 
another clue to their participation in income-earning endeavours. 
Nationals were often awed by and envious of the superior technology and 
3 In the last national census in 1971, the population of Kainantu was 
2123. Of the total, 1944 were nationals and 179 were Europeans 
(Bureau of Statistics 1973/74:5). 
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weal~h of the Europeans. To emulate Europeans in activities such as 
business enterprises demonstrates to fellow villagers one's prowess, 
ability,· and competence in accomplishing feats traditionally performed 
only by Europeans. The speech of one.cattle project leader in Barabuna 
reflected this motivation. While intoxicated and supervising a beef 
distribution, he boasted to those assembled that he was just like the 
white man because he had many cash-earning enterprises, including 
cattle, coffee, a trade store, and formerly a passenger truck. In addi-
tion, the sometimes racist, paternalistic, and intolerant treatment of 
villagers by. the Europeans left no doubt in the people's own minds that 
they were perceived as being inferior by at least a segment of the white 
population. To adopt income~earning enterprises was one way of achieving 
equivalence with the Europeans in the people's own view. To the villagers 
of Barabuna, the Europeans' life appears relatively luxurious and easy 
when compared with the small amount of physical labour they perform. In 
contrast, the villagers view their own lives as just the opposite, con-
sisting of hard work, which is sometimes physically painful, yielding 
little in luxury or comfort. Cash-earning activities, the European way, 
are thus a more satisfactory way of obtaining a livelihood. In essence, 
it is so much easier. 
Although bisnis is an important aspect of the.people's lives, 
it is not their major form of livelihood. The people of Barabuna 
traditionally were and still are primarily horticulturalists. They ex-
ploit several culturally recognised environmental zones and plant a 
variety of crop combinations particularly suited to the different areas. 
Grown in small, convex mounds, the sweet potato is not only the main 
staple but also their favourite food. Gardens are fallowed for different 
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periods depending on the type of crops planted and the environmental 
zone. 
Food production is not solely for human consumption. A con-
siderable amount of the garden produce, mostly sweet potato, is fed to 
domesticated pigs. Without fail,· the daily round of events is punctuated 
by the squealing pigs hungrily awaiting their morning and late afternoon 
rations provided by the women of the household. Most families own a few 
pigs, with the more enterprising and industrious households caring for 
up to 19. Owning many pigs provides prestige. Villagers also value their 
pigs because pig meat and fat are prized delicacies and are used as remed-
ies for illness and pain. In addition, the pigs are an integral part of 
the gifts presented in the exchanges and ceremonies recur.rent in village 
life. 
Given the enthusiastic commitment to cash-earning enterprises 
and the need to engage in subsistence endeavours, a possible conflict 
between the two spheres of production arises. Both require land and 
labour. Other factors involved in this conflict will also be explored 
in this thesis. Before doing so, the village setting must be d~scribed 
because change is influenced by the riature of the local system. The 
purpose of the following analysis is not to provide a thorough examina-
tion of the landscape, social organisation, settlement pattern, and popu-
lation but only to provide the data-essential for an understanding of the 
functioning of smallholder cattle projects and other income-producing 
endeavours and their impact on the local system. 
The Village Site 
The village of Barabuna is in the Tairora Census Division of 
the Kainantu District, Eastern Highlands Province (see Map 1.2). 
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Map 1.2: Kainantu District, Eastern Highlands Province. 
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Situated on the easterrutK>st edge of the central highlands, the 
villagers are speakers of the Tairora language, which is part of the 
·.Eastern Family of the East New Guinea Highlands Stock (Wurm 1978), the 
' ; 
largest language stock in the highlands. The boundary of the Tairora 
language speakers extends over several censui;; divisions (see Map 1.3), 
'·. 
though a major geographical and linguistic division between the. 
. ' , ! . : ' ·.· . 
Northern and Southern Tairora exists at approximately the southern 
border of the Tairora Census Division (Pataki 1968:81). 
The topography of the Northern Tairora region ranges from 
flat valley.bottoms to 1.Jlldulating hills to small mountains. The area 
lacks the ruggedness that is characteristic of much of the highlands. 
It is a mosaic of rain forest at various stages· of succession, anthro-
pogenic grasslands, and swamplands. Grasslands predominate-. Each 
vill_age territory has its own unique combination of these environmental 
zones. Situated in a valley ~ the northeast edge of the Kratke Range, 
Barabunais well endowed in ail three zones. Steep forest-covered 
hillsides fonn ·a basin rim around the northern, eastern, and western 
portions qf the village boundary. . Within the basin lie gently rolling 
grass-covered hills, the most extensive feature of the landscape. 
Narrow tree-lined watercourses traverse the open grasslands and form 
the northern tributary of the Lamari River system,which drains to the 
south coast. Intermixed within the_ grassland area are patches o.f swamp-
land in the poorly drained valley bottom. The altitudinal range of the 
village territory, approximately 1.650 m to 1875 m, is relatively narrow 
compared with many other areas in the highlands. 
Each environmental zone has special cultural significance. 
The forests are a repository of many edible resources such as nuts, 
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leaves, insects, fungi, small mammals and birds, as well as a source 
of materials for house ,and fence building, firewood, cordage, and dyes. 
They also provide items used in sorcery and healing. The water here is 
cool and considered more refreshing than the wanner water of the. 
grasslands. When people become enervated by the heat, they seek the 
cool forest as a refuge for a few days. The forest area is also one of 
many potential dangers for the unwary. Sorcerers in hiding from other 
villages as well as several malevolent spirits can hann those alone in 
the forest. The open grasslands are much safer but offer fewer resources. 
People obtain the grass Imperata ayZindriaa for roofing, some cordage, 
a few small edible mammals, and edible ferns from the grasslands. One 
of the most .important dietary supplements, the munah beetle (Lepidiota 
vogeZi), is found here. The marshlands are .important because they 
provide excellent foraging for the village pigs. Traditionally, peqple 
feared this zone most, and until recently large areas of swampland were 
not cultivated within memory. ·Villagers believe that wonns, or ahe'u, 
inhabiting the swamps pcissess evil powers. 4 
The village is linked to the outside world by an unpaved 
road that .bisects its territory •. The road, which leads to the town 
of Kainantu 26 km away, is adequate during most of the year but can 
become quite treacherous for driving during periods of heavy rainfall. 
A sporadic trickle of traffic, which consists mostly of public motor 
vehicles (PMVs), passes the village each day. The PMV operators, who 
are all nationals living in other villages, charge adult passengers 
70 toea for the one-hour ride to Kainantu. Despite the occasional 
availability of motorised transport, most people walk to other villages 
4 See Chapter 5, pp. 214-15 for a more comprehensive description of 
this phenomenon. 
in the area using either the main road or the traditional narrow 
footpaths. 
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Adjoining the road, the village hamlets are in the centre of 
the grassland area. As is typical in the Northern Tairora area, the 
sett;.lement pattern. is concentrated (see Map 1.1). The village people 
live in six hamlets of varying size, from four houses to 27. Five of 
the hamlets are clustered in one area. A few individuals preferring 
privacy and quiet build their houses apart from the others, but their 
homes are not far from the hamlets. 
The 8'6 residences in Barabuna are constructed of wooden 
frames, plaited bamboo walls, and grass roofs. M:>st are round with 
conical roofs, and the others have a rectangular floor plan. An in-
spection inside a house reveals a relatively simple technology and few 
. material possessions. All households own a few metal cups, plates, 
utensils~ pOts and pans. Some have a kerosene lamp, flashlight, and 
perhaps a few purchased tools such as a hammer or saw. Every household 
possesses an axe, bushknife, and spade, which are the major store-
bought gardening implements. Traditionally-prepared artifacts such as 
a bow and arrows, string bags, and Pandanus leaf mats are ubiquitous. 
Many households own a blanket, and a few own pillows. Rough wooden 
beds, a· table, and boxes may also be found inside the houses. A few 
people own such luxury items as a radio, pressurised lamp, or umbrella. 
·In most cases,. that is all. 
Interspersed within the hamlets are small, rectangular-shaped, 
family-run trade stores,which sell a variety of basic items such as . 
imported rice, tinned fish and meat, matches, soap, tobacco, kerosene, 
and paper for rolling cigarettes. With the closest town one hour away 
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by vehicle, having locally available merchandise is felt to be a great 
cortvenienc.e. ' .~ . \ ... 
Ce:\'}tral to· the main cluster of hamlets is the Eria. Korrruniti 
·(Area Conununity) centre, which was built in 1974. The centre has a 
fenced green as well as a jail, and court house constructed largely of 
traditional materials. Introduced into the Kainantu District in the 
1970s, Eria Korrrunitis are small, local governing units composed of two 
or more villages, that voluntarily joined together to perform certain 
5 functions such as stimulating economic development, collecting taxesr 
and establishing laws o.n matters of local interest such as bridewealth 
price and compensation for pig damage to gardens (Uyassi 1975; 
Westermark 1978). Barabuna joined with one other village to form its 
own Eria. Associated with the Eria is the vi'llage court, which was 
also recently introduced. The me~ers of the Barabuna Eria elected 
one of the villagers from Barabuna as magistrate to adjudicate mis-
.demeanors and certain breaches of traditional custom. People gather 
at the Eria centre to attend court sessions, participate in Eria 
meetings, vot.e in elections, and hear talks by occasional government 
visitors on the importance of economic development, taxes, education, 
politics, and other matters. ·Many of the public discussions concern-
ing the building of cattle projects were also held at the centre. 
A few other structures are noteworthy. · The Barabunans built 
a school in 1977 ~ and students attended their first classes in it in 
1979. Previously, elementary school students had to walk approximately 
five kilometres south to attend school. A dilapidated, abandoned 
church gives evidence of past attempts by missionaries at converting 
5 The tax rate set by the Barabuna Eria· Komuniti in 1977 was K6.00 per 
male adult. 
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the population to Christianity. Although the beliefs of some members 
of the community have been influenced by Christian 4octrine; no formal 
Christian religious organisation. functioned in Barabuna in the mid-1970s. 
Beyond Barabuna lie many. simil.ar Tairora villages where rela-
tives, trading partners, and ~raditional enemies live~ Most nearby 
viilages were hostile before pacification when intervillage warfare was 
chronic. Although major warfare ceased 25 years ago, the Barabunans 
are still suspicious of many people from other villages who are per-
ceived as the source of much feared sorcery attacks. Tti,ere are also 
several European-owned plantations in the Tairora area, specialising 
largely in coffee production with some cattle holdings. The most · 
important one for the Barabunans is the coffee plantation at Noraikora 
(see Map 1.4) to the east, which employs a considerable number of people, 
both youths· and adults, during the peak of the coffee harvesting season. 
Social Organisation 
The people of Barabuna belong to one of three major social 
groups: Barabuna, Iraerabura, and To'ukena. The three are not native 
to the valley. Previously, the ancestors of the present-day members 
lived in three separate local groups located roughly northwest, north, 
and west respectively of Barabuna village. Approximately a century 
ago, they were forced to flee their settlements and seek re.fuge in the 
·uninhabited6 village after defeat in warfare. The moves entailed were 
less than three kilometres. Occasional conflicts arose between the 
6 Although the Va.lley may have been unoccupied at that time, other 
people lived there before. White (1972: 73), who has done archaeo-
logical research in the valley, noted that people were living there 
at least 4000 years ago. 
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three groups in the early days of settlement. in the valley, but for the 
most part the villagers united to defend the valley against attack from 
enemy villages. The three social groups together are a 'bounded 
complex • • • the largest aggregate of people with a sense of common 
identity recognizing common access to a continuous unit of. land' (Pataki 
1968: 51). The tenn aptly stres.s;es the importance here of common resi-
dence in a distinct locality as opposed to descent as the basis of social 
solidarity. Although descent is an important principle of recruitment 
within each group, the three groups are not related through descent; 
·because of intennarriage, ties of kinship link the three groups. The 
co-residence of two or rrore groups that are unrelated by descent is 
common in other Tairora bounded complexes (Watson 1967:59). Stressing 
that 'a social system organizes a flow of personnel in space and time', 
Watson (1970:108) outlined the reasons for the existence of several 
different groups in, any one locality. In the precontact era of chronic 
warfare, defeat or internal quarrelling led to the break-up of bounded 
complexes, and individuals sought asylum elsewhere. If the immigrant 
group was large enough, it would retain its identity in relation to 
similar groups among the host population, though genealogical relations 
within the immigrant group would undergo modification to.present a new 
charter of unity. The immigrant and resident groups would combine to 
defend the territory. Smaller immigrant groups would in time be 
assimilated into the host group, and again previous genealogical 
connections would be forgotten. Shallow genealogies both facilitated 
and were a reflection of this process. Such group movements were an 
inherent characteristic of the Tairora social system. The social 
organisation of Barabuna village reflects the processes involved in 
this 'organised flow' • 
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Within each group, patrilineal descent is the major stated 
criterion of recruitment. The dogma of patrilineal descent creates a 
descent category not a descent group because some individuals who claim 
to be a member of a particular group cannot demonstrate agnatic links 
to others in the group. Ln some cases, individuals became members of a 
group not by descent but by cumulative patrifiliation (Barnes 1962). 
Patrilineal descent is not the only principle stressed in 
social con±exts. For other purposes, such as certain exchanges, bi-
lateral kinship ties are impcirtant. On other occasions, relations may 
be referred to in terms of cognatic descent. NonetheJ.ess, as in other 
Tairora groups (Watson 1970:109), the people of Barabuna village place 
emphasis on patriliny. 
Figures 1.1 and 1.2 provide highly abbreviated outlines of 
the main components of the two largest social groups, Barabuna and 
To'ukena. Collateral lines have been ignored where possible for the 
sake of brevity. The youngest generation denotes the present-day 
adults. 7 Each group is a 'patrilineage cluster' because each is com-
posed of different patrilineages. The term patrilineage is employed 
because demonstrable agnatic links exist, though no neat,nesting 
hierarchy of lineages is implied. The phrase .'demonstrable agnatic 
links' must be used with some reservation considering the tendency in 
the Tairora area to merge unrelated groups and individuals together 
in genealogies. Nonetheless, the agnatic links in the first three 
ascending generations are fairly reliable. Informants, for example, 
readily reveal the names of those who claim to be members of a cluster 
but cannot demonstrate their descent links to the group. 
7 I am indebted to Dr Marie Reay for suggesting this term. 
30 
6. MARAWANTI 
I 
D KANAMO I 
AA'OKU 6. 6. UTU 6. KATAE 6. KAINU 
I I I I 
6. 6. 6. 6. 
I I I I 
6. 6. 6. 6. 
Exogamous unit Exogamous unit Exogamous unit---! 
Figure 1.1: Barabuna Patrilineage Cluster. 
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Figure 1.2: To'ukena Patrilineage Cluster. 
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As Figures 1.1 and 1.2 reveal, the tl«> clusters are different 
in structure. In the case of Barabuna, the patrilineages are linked 
to a connnon ancestor, and in one.sense the entire cluster is a grand 
' ' ' 8 
lineage. However, because the component lineages or a group of line-
ages are the exogamous units, the term cluster is retained. The 
uterine links through the wives of Kanamo differentiate the exogamous 
units. In the To'ukena cluster, lineages of varying depth are not 
liriked to each other by agnatic ties, and each patrilineage is an exo-
gamous unit. Several ~all line.ages in the To'ukena cluster have not 
been included because Figure 1.2 adequately illustrates the structural 
principles. Some of the lineages in To'ukena may be immigrants who 
came to the valley after the original To'ukena group arrived. 
When referring to the social groups within their·patrilineage 
·Cluster, adults will often use the name of the.ir agnatic grandfather. 
Thus, members of the line of Kate (see Figure i.l) distinguish them-
selves from those of the lineage of Kainu. I call these smaller units 
'minimal patrilineage units' and distinguish them not only because the 
people do but also because they are significant in relation to inter-
group competition and in recruitment to bisnis enterprises. 
Intermarriage occurs within and between the clusters. The 
exogamous units are indicated in Figures 1.1 ~d 1.2. In addition, a 
person cannot marry certain of his or her mother's. agnates. As is true 
8 A word of caution is necessary concerning the 'neatness' of the 
Barabuna genealogy. It is a common practice in the highlands to 
fictionalise genealogie's to accommodate the present situation and 
present a charter of unity. Thus, Kanamo may not have been the 
father of all the four sons; the time scale in the genealogy may 
have been collapsed; or some of his 'sons' may actually have been 
members from different localities who sought refuge in Barabuna. 
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in other Tairora villages (Watson 1967:59), a majority of men and 
women marry within the village, though no prescriptive rule of village 
endogamy·exists. The pattern of marrying within the village has im-
portant implications for the flow of goods and services because many 
important exchanges of food and money are conducted among affines. 
Thus, most of the pigs killed are given to others in the village. 
The married couple plus dependent children, if any, form the 
basic economic unit, t~e household. Because of potential confusion 
over the use of the term 'household' and the frequent reference to it 
as a unit in this thesis, a note of clarification is necessary. No 
household is totally independent in production and consumption. All 
households share food with others and help others occasionally in 
certain productive tasks. The degree to which units are independent 
determines whether they are considered to be households. Some adults 
are either widowed or divorced. Whether these unmarried adults plus 
dependent children are designated as separat.e, 'incomplete' households 
depends on whether they are relatively independent economic units. 
Thus, sillgle elderly adults are considered as separate, incom-
plete households if they produce most of the food they consume. If 
weak and dependent, they are counted as belonging to the household of 
the per'son sup_FOrting them. As the elderly become older, there is a 
gradual transition ,from relative independence to dependence, and in 
some cases classification was difficult. I also consider polygynous 
· families to be one household. Even though each co-wife is a relatively 
independent producing unit, the entire family is organised by a single 
man and is thus classified as one household. Table 1.1 lists the fre-
quency distribution of the different types of households in Barabuna 
village.: 
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Table 1.1 
FREQUENCY DISTRIBUTION OF HOUSEHOLD TYPES 
Type Total Number Percentage of Total 
MJnogamous 75 70 
Polygynous with two wives 13 12 
Polygynous with three wives 4 4 
Polygynous with four wives 1 1 
Total Married: 93 87 
Incomplete, widowed 11 10 
Inc~ni.plete, divorced 3 3 
Total Incomplete: 14 13 
Total Ho~seholds: 107 100 
The 17 per cent polygynous rate is supported by an excess of 
·females over males (see below, p. 46) and not by extensive male 
bachelorhood. Not including the widowed elderly; only six men over 
the age of 25 were unmarried in late 1977. Two had never married, two 
were divorced, and two were widowed. 
Husband, wife, and dependent children normally reside in the 
same house. Members of polygynous households also live together unless 
considerable antagonism exists between the co-wives. Sixty-five per 
cent of the married households live without adult members from other 
households. The remaining married couples share a hous.e either with 
another married couple or an adult from another household, though the 
co-residents remain separate economic units, especially in production. 
Thus, there are more households than residences in the village. 
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No formal rule concerning residence exists. Patrivirilocal 
residence, which is the·norm for the Tairora (ibid.), is the most fre~ 
quent chQice. · Occasionally, people reside next to their affines, but 
because of the latent tensions and formality between in-laws many 
people express a dislike for such a choice. Four of the six hamlets 
are mmposed largely of members from either one of the two dominant 
patrilineage clusters. In the other two hamlets, the cluster affilia-
tion of the residents is mixed. 
Settlement Pattern 
Rural.settlement pattern in Melanesia is a compromise between 
the requirements of social organisation, the distribution and exploita-
tion of resources, and the constraints p0sed by the environment. Changes 
in settlement pattern are often a reflection of broader changes in 
~conomic, social, and political conditions. The determinants of settle-
ment pattern have varied during the history of Barabuna, with warfare 
and the desire to maintain accessibility to resources being the key 
variables. 
Pataki (1968:82-83) stated that the large nucleated villages 
in the Northern Tairora area were a product o! acculturation. In the 
Southern Tairora area, where acculturative influences were much weaker, 
he found smalle·r hamlets in the early 1960s. Early patrol reports con-
firm his view.· One (Kainantu Patrol Report 5, 1951/52:8) noted: 
9 . 
The TAIORA Villages are all relatively new .•• 
They have all b.een built within the last two or 
9 'Taiora' was the name that the Australian Administration originally 
gave to ,the Tairora, 
three years and previous to that there were 
merely the straggling collections of loosely 
associated hamlets perched on various ridges: 
the normal form of "village" with uncontrolled 
people. 
Barabuna informants stated that during the period before Australian 
control over the area, they sometimes lived in nucleated, pallisaded 
hamlets for defensive reasons, though there were often more than one 
such nucleated settlement at one time. However, ·at other times the 
pattern was more dispersed. Various factors such as the threat of 
warfare, defeat, sorcery, as well as peace influenced the shifting 
pattern. The pattern, however, was not a regularly pulsating one in 
response to changes in pig herd demography as noted for the Maring 
(see Rappaport 1968). 
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During the precontact period, settlements were usually located 
either in the grassland nearthe grassland-forest boundary or in the 
forest, though people generally preferred not to be in the forest 
because they felt that it was too cold. Such locations have several 
advantages in relation to warfare. The distance required to carry the 
planks to pallisa<;le the hamlets was reduced. These locations were 
usually at a higher altitude than the rest of the valley making it 
easier to spot the approaching enemy and making surprise attacks less 
likely. In addition, in case of defeat people were easily able to hide 
with their pigs in the forest. 
Compared with the present, the frequency of major changes in 
.settlement site was greater during the time of chronic intervillage 
warfare. According to the villagers, their parents and ancestors were 
often defeated and had to abandon their hamlets. In at least two in-
stances since 1900, people had to flee Barabuna after defeat in warfare. 
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In approximately 1945, a government patrol officer settled 
the people into one,large village in the valley floor in open grassland. 
In 1950,·after their last major battle, the villagers abandoned the 
site in order to move farther away from the enemy and separated into two 
nucleated hamlets according to patrilineage cluster. affiliation. Since 
that time, the number of hamlets in the village gradually· increased. 
However, in 1964 a villager who had served the Administration in various 
capacities settled.most of the people again into one large nucleated 
village so that he could more easily disseminate government news, 
especially .that related to the forthcoming elections for the first 
House of Assembly. After a few.years, the number of hamlets again 
gradually increased, until in 1976 there were six hamlets. In Map 1. 5 . 
the major settlement sd.tes are depicted for different years that best 
illustrate the changes over time. 
Although the number of hamlets has increased, the general 
pattern is still highly nucleated with newer hamlets remaining in close 
proximity to older ones; ·this suggests the strong pull of certain 
locational determinants. As Brown and Brookfield .(1967) noted for the 
Chimbu, it is· impossible to specify any single factor as the deter-
minant of settlement pattern. In Barabuna both the main road and the 
location of the coffee gardens have been important influences on resi-
dence movements. The relation of both factors to the settlements is 
illustrated. in Map 1.1. 
Many people prefer to live near or next to the road passing 
through the village to Kainantu. The road is part of the communica-
tion network linking the village to the outside world in general and 
! 
the government personnel in particular who provide administrative, 
::-., 
.• 
,_ .. 
,;11~~~~1~?}t 
SourcS" Informants' statements 
~····'"l 
.:·' ·~~::~?.:-
0Il1i~~B1,r.~ 
Source: Informants' statements and aerial 
photography. RAAF. November 1956. 
1 25.ooo 
Source. Aerial photography. Gasco Air 
Surveys. September 1971 1 25.000 
7." 
I .. ~:::~.~f: 
0il~~it~~~~t 
Source Informants' statements 
Source: Informants' statements 
• Hamlet 
-Road 
0 1 
1....---.-1 
kilometre 
,_ .. 
,;11~~~~~f,;~ 
Source Fieldwork 
Map 1.5: Settlement Changes in Barabuna, 1945-1977. 
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heal th care, and ac;lvisory service; such agents often disseminate news 
while passing through the village on the road. · The road is also the 
focal point of many activities such as selling coffee or playing cards. 
Watching others sell coffee or awaiting the return of fellow villagers 
from town often provide the occasion for social gatherings on the road. 
Relative accessibility to the PMVs passing through the village is 
another advantage because people enjoy travelling to town especially 
during the coffee harvesting season when more money is available. 
Sorenson (1972:366) also noted the importance of roads in attracting 
hamlets in the Fore region to the west of Barabuna. 
Chisholm (1962) and Brookfield (1968b) argued that the general 
principles involved in von Thilnen' s model of land use are applicable to 
the analysis of rural settlement in relation to resource-use activities 
in the Third World. According to the von Thilnen model, which is con-
cerned with the location of various types of enterprises at varying 
distances from a central fixed point such as a market or rural home-
stead, agricultural products requiring large labour inputs10 and 
yielding the highest net returns per hectare are located closest to 
the central point. The model is a partial aid to understanding the 
location of coffee near the settlements. Villagers normally plant 
coffee in gardens ready to be fallowed. This dual usage of the land 
represents both an increase in the labour input per unit area and in 
the net return per unit area because the plot is used not only for 
10 Two exceptions must be noted to the principle that those systems 
with large inputs are located near the central point (Chisholm 
1962:26). When production per unit area is high despite small 
inputs, and is of relatively small value, the crop or resource 
may be located near the central point. If large inputs yield a 
small bulk of valuable end-product, the system may be located 
farther from the homestead. 
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subsistence gardening but also for coffee production. The inputs into 
and the return.s from coffee production are additional to those in rela-
tion to subsistence gardening because the land would otherwise have 
been fallowed. In other cases, villagers plant coffee near the hamlets 
on land already fallowed, and thus the decision is whether to plant 
either coffee or subsistence crops. Although I do not have sufficient 
em~irical data to fully support my argument, I suggest that the inputs 
per unit area in subsistence gardening are greater than those into 
coffee plots in any one year (e.g. Waddell 1972: 98; Howlett, et a"l. 
1976:211), ~ut because coffee is a perennial crop and garden sites are 
shifted in Ba.rabuna, the inputs per unit area into a plot permanently 
used for coffee are greater in the long run than those into a plot 
temporarily used for subsistence gardening. A comparison of the con-
trasting net returns per unit area from coffee production and sub-
sistence is difficult because subsistence gardening produces food, 
which is only occasionally sold, whereas all harvested coffee yields 
a cash income. However, it is possible to argue that because money is 
highly valued and needed to purchase items not obtainable £rom within 
the village, coffee therefore has a special priority and is planted 
near the hamlets. 
The need to guard against theft is an equally important con-
sideration. The theft of coffee is a major problem in the village, 
and complaints about stealing coffee are numerous during the coffee 
flush~ By planting coffee near the hamlets, guarding against theft.· 
is easier. The need to protect coffee, in turn, places a constraint 
on moving too far from one's plots. Of course, those with very little 
coffee will not be as constrained in moving as those with larger 
holdings. 
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The location of the road and coffee now set the major con-
straints on residential movement in the sense that people do not want 
to move too far from them. Within the zone in which people feel the 
distance to their coffee.and the road is tolerable, other factors 
motivate changes in residenc.e. Some people, after living in the same 
place for perhaps ten years or longer, tire of the site and want a 
change. Others move from the centre of the hamlets to get away from 
the pigs, dogs, children, and family quarrel$ because they prefer a 
measure of solitude. Occasionally, bitter quarrels, whether over 
money, women, food,. or pigs, lead to changes in residence, in which 
case the particular aggrieved person may burn down his home. At other 
times_, a kinsman or affine invites an individual to build a house next 
to his. A few people moved because they were living near the coffee 
groves and feared that sorcerers could easily hide there and attack 
them. People prefer to have a garden plot next to their house, and 
if their present gardens are ready to be fallowed,.a family may change 
residence to find suitable land for gardening. When a new hamlet is 
being formed, some people move simply because others have done so. 
Serious illness and death can also influence changes in residence. 
In 1957, an epidemic, which was,most likely influenza (A. Vincent, 
personal communication: 1977), caused the deaths of several people in 
one of the hamelts; because sorcery was suspected as the cause, the 
entire hamlet was burned down, and the residents moved elsewhere. At 
other times, movements related to sorcery and death are not so extreme; 
in 1976 a woman had supposedly died from sorcery and, as is usual 
under such circumstances, her husband abandoned his house and pro-
hibited its further use. However, the husband then built a new house 
only ten metres away from the old one. 
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Accessibility to subsistence garden land, although an 
important consideration, has not been a major determinant of settlement 
pattern because of the abundance of land and the flexible system of 
land tenure. Brown and Brookfield (1967) also noted that changes· in 
garden sites could not exclusively explain shifts of residence in 
Chirnbu. In contrast, Waddell (1972:176-82) argued that the residence 
locations of a group of Raiapu Enga approximated the point of minimum 
energy expenditure to balance the required inputs into permanent, 
intensive sweet potato gardens, shifting, extensive mixed gardens, and 
the system of pig husbandry. However, in contrast to Barabuna, the 
Enga have a much higher population density, a more intensive agricultural 
system, and more restrictive rules·of access to land. In addition, the 
Enga had very little coffee at the time of Waddell's study in 1966 
(ibid. :43) • 
Recently, the location of the--cattle projects (see Map 1. 6) 
has become an important influence on residence movements. Agricultural 
extension officers, who are based in Kainantu and supervise the small-
holder cattle projects, have urged the leaders of the cattle projects 
to reside within or next to their project to provide better care for 
the cattle. By late 1977, seven project leaders had moved to their 
project, and three others were ready to do so. In addition, several 
households involved in one of the projects established a new hamlet 
just outside their project in 1975 to symbolise their control over the 
land. Because villagers do not establish new hamlets within the land 
fenced for the cattle projects, their ability to make future changes 
of residence within the vicinity of the coffee groves and the road is 
constrained considerably. 
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Map 1. 6: Location of Cattle Projects in Barabuna. 
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The recent pattern of house-site movements by individuals 
indicates relative stability. In an 85 per cent sample of married 
households, I inquired about the most recent residential change, and 
in a random number of cases explored residential histories in greater 
depth, sometimes recording the last five movements. A residential 
change is defined as building a new house, which is done every three 
or four years. The frequency distribution of the distances of house 
site changes is indicated in Figure 1.3. 'Cattle-related movements' 
include the residence changes by the cattle project leaders and those 
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of the households that moved next to their project. lt:>vements other 
than cattle-related ones are examined separately to reveal more clearly 
the influence of the factors involved. Of movements not related to 
cattle, 63 per cent were less than 100 m and an additional 26 per cent 
were less than 500 m, showing relative stability of settlement and the 
locational pull of the road and the coffee groves. The cattle-related 
residential movements were longer, though once a leader of a cattle pro-
ject establishes his residence near his project, he is unlikely to move 
later. 
Population 
Barabuna is one of the larger villages in the Northern Tairora 
area. Table 1.2 notes the populations of the Northern Tairora villages 
in 1972 (see Map 1.4). 
In July 1976, 441 people lived in Barabuna. As the village 
territory is 39 km2 , the ·population density is ll/km2 which is low for 
the highlands where densities are as high as 175/km2 (Brown 1978:102). 
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Table 1.2 
POPULATION OF NORTHERN TAIRORA VILLAGES, 1972 
Norai' eranda 489 
Noraikora 436 
BARABUNA 414 
Saiora 381 
Andandara 361 
Ontabura 337 
Babara'ai 322 
Bai' eanabuta 318 
Arokara 301 
Kamunakera 297 
Bairinabuta 286 
Abiera 261 
Barosira 258 
Bonta'a 246 
Tonk era 241 
Otar a 241 
Arau #1 238 
Arau #2 226 
Batainabura 222 
Osarora 216 
Turabura 198 
Arora ta 175 
Urara 152 
Go bar a 123 
Tontaina 109 
Total: 7223 
Source: Kainantu District Headquarters files. 
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Figure 1 •. 4 illustrates the age-sex structure of the p::>pula-
tion living in Barabuna in 1976. 11 Three features are noteworthy. 
First, the shape of the p::>pulation pyramid suggests a potential -for 
sustained population growth, though not at the explosive rate experi-
enced in some · unde·rdeveloped countries. Tl1irty-nine per cent of the 
{, .. i 
· p::>pulation is 14 or under, the future potential reproductive pool. 
Second, the age-sex struc.ture is.not significantly affected by migration. 
In 1976, only six adult male·s were away from the District. Previously, 
when men wprked as contract labourers on the coast under the Highlands 
Labour Scheme from the mid-1950s to .1975, many more adult _males were 
absent fiom the village. Absenteeism reached a peak in Barabuna in 1967 
when 26 men were away from the District (Barabuna Village Book, 1962-69). 
Third, the sex ratio indicates an excess of females over males, with 94 
·males per 100 females. . The imbalance is evident not only in the elderly 
who, as a. group, were subjected to the hazard of warfar-e in which more 
males than females were killed. It is reversed in the 0-4 cohort, 
11 Determining the ages of the members of Barabuna was a difficult, 
time-consuming task. TO age individuals born from 1945 to 1971, 
I was able to rely on village l:xx>k registers and tax-census sheets 
in which visiting patrol officers recorded the results of annual 
village censuses, noting the dates of birth of newly bo.rn childrei;i. 
For those born 1970 to 1976, I used the data noted in the health 
record booklets issued by the Kainantu hospital visiting health 
care. team .to the parents of infants. Data were cross checked by 
referring to well-known past events and asking informants to 
designate a current child in the village similar in age to the 
informant at the time of the key event. This method was also used 
to age individuals born before 1945 and those not listed in the 
village books. The oldest date that could be used as a reference 
p::>int was 1928 when the missionaries Leonhard Flierl and Karl Wacke 
visited Ba·rabuna (J. Strelan, personal communication: 1977). This 
was the first time the villagers had seen a European. In addition, 
I obtained the relative ages of individuals to further cross check 
the data. With. increasing age of the irtfonnants, the methods 
became less reliable, and it is not possible to accurately .state 
the ages of individuals who are older than 60. Thus, in the popu-
lation pyramid in Figure 1.4 I have evenly distributed those older 
than 60 into three age classes for the sake of illustration. 
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Figure 1.4: Population Structure of Barabuna, July 1976. 
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though chance disparities are likely' in such a small sample. 
Data on population growth for the Northern Tairora are 
available froi:n 1958 to 1972. During this period the population grew 
from 4925 to 7223 (Kainantu District Headquarters files), an annual 
rate ·of population growth of 2. 77 per cent. For the same period, the 
populatiqn in Barabuna rose from 296 to 414, an annual rate of popula,... 
tion growth of 2.43.per cent, which is below the Northern Tairora 
average. Based on the annua~ growth rate of 2.32 per cent from 1958 
to 1976- in Barabuna, the population will double in 30 years. With the 
abundance of land within the territory, no problem of total population 
pressure is foreseeable. However, the population will not be uni-
formly distributed over the land but concentrated near the prime areas, 
presently defined mainly by the road and the coffee plots, and thus 
pressure on the most desired areas will inc;:rease substantially. In 
addition, cash-earning activities such as cattle raising, which 
utilise substantial amounts of land, will exacerbate the problem. 
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CHAPTER 2 
SMALLHOLDER CATTLE PROJECTS 
The History of the .cattle Industry in Papua New Guinea1 
cattle are not native to Papua New Guinea. 2 German colonists 
were the first to bring cattle in, on the northern coast in the late 
nineteenth century, and by 1900 there were approximately 250 head in 
the country (Purdy 1972:138). The number of cattle owned by Europeans 
grew slowly. Most cattle were kept on coconut plantations, where they 
served the dual purpose of keeping d~wn weed regrowth and of providing 
fresh meat and dairy produce·· for the plantation personnel. Thus, no 
separate cattle industry existed; it was a subsidiary activity of 
plantation owners and, to a lesser extent, of missionaries. At the out-
break of World War II in 1939, the number of cattle in Papua New Guinea 
was 39 100 (Commonwealth of Australia 1940a,b). During the Second 
World War, most of the cattle were eaten, and the next available census 
in 1951 indicated that there were only 3700 head (Comm::mwealth of 
Australia 1952a,b). 
In the late 1940s and ea'rly 1950s, concern over the growing 
imports of beef influenced the Australian Administration to increase 
the number of cattle so that the country could eventually become 
1 I obtained part of the data used in this section during my tenure 
as a Visiting Research Fellow at the Papua New Guinea Institute of 
Applied Social and Economic Research, March-April 1979. 
2 Formerly the Territory of Papua and New Guinea, the country became 
known as Papua New Guinea in 1971. The Australian Government 
granted Papua New Guinea independence in 1975. 
self-sufficient in beef. During this time, the Administration estab-
lished several cattle research stations to help determine the most 
3 
suitable· breeds for the varied environments in the country, to con-
so 
duct management and pasture research, and to provide a supply of cattle 
for the European owners. The Administration also became convinced of 
the need to establish a viable, independent cattle industry run by 
private enterprise to reach the goal of self-sufficiency. In the mid-
1950s the Administration took three steps to encourage the growth of a 
beef raising industry. It granted several large pastoral leases to 
Europeans, provided free veterinary and advisory services, and intro-
duced a transport subsidy scheme under which the cost of.freight 
between the port of demarcation in Australia and the delivery port in 
the country .was paid up to a certain maximum for breeder cattle of 
above average condition. Previously, one of the main obstacles hinder-
ing the development of the cattle industry was the high cost of import-
ing breeder stock from Australia. '!'he basis was established for the 
development of the industry in the European private sector. With the 
growth of private ranching, the relative proportion of cattle grazed . 
under coconuts declined. 
Until this time, cattle raising was almost exclusively a 
European activity. Nationals owned only a few cattle, obtained mostly 
from missionaries. In the early 1950s, the Administration began dis-
cussing the possibility of introducing smallholder cattle projects to 
villages (Commonwealth of Australia 1953:33). I estimate that by 1959, 
3 ·See Anderson (1961) , and Purdy (1972) for a discussion of attempts 
to find suitable cross-breeds between Bos indicus (Zebu breed) and 
Bos taurus (British breed). Most of the cattle in Papua New Guinea 
today have between one-half and three-quarters Zebu 'blood'. The 
cattle imported from Australia are not totally suited for Papua New 
Guinea's environment. · 
villagers owned less than 300 head. In contrast, there were 15 000 
cattle on Administration- and European-owned ranches (Bureau of 
Statistics 1958/59) .• 
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Several factors motivated the Department of Agriculture, 
Stock and Fisheries (DASF), the Administration agency responsible for 
cattle development, to assist villagers to start cattle projects. One 
was to utilise large areas of available grassland (McKillop 1965:11). 
Another was to increase the supply of animal protein to improve the 
diet of villagers (Anderson 1963: 173). In addition, in the late 1950s, 
DASF agricultural extension officers felt that nationals were planting 
too much coffee in view of the growing world surplus and that cattle 
projects would be an acceptable income-earning stibstitute (Finney 1973: 
65-'66). lvbst importantly, DASF wanted the country to become self-
. sufficient in beef and beef products (Anderson 1962: 133). 
DASF officially introduced smallholder cattle projects to 
villagers when it established three nationally-owneo projects near 
Goroka in 1960 and seven more throughout the e.astern highlands in 1962 
(McKillop 1965). Villagers had to purchase their own heifers, but a 
grant from the Reserve Bank of Australia provided free fencing, pasture 
seed, and yard materials. DASF stibsequently helped start other pro-
jects throughout the country without such a grant, although occasionally 
informal credit arrangements were made to facilitate the purchase of 
fencing material (McKillop n.d.: 7). Extension officers provided free 
veterinary services, advice, and stibsidised transport to assist the 
new cattle owners. The Chief of the Division of Animal Industry stated 
optimistically (Anderson 1963: 172) : 
The introduction of cattle. to the New Guinean's 
agricultural system will be a great change .from 
the present pattern and should be of profound 
importance to the New Guinean's development. 
52 
The early village breeding and beef fattening4 projects were 
quite small in most areas. DASF policy stipulated that at least four· 
heifers had to be purchased initially (McKillop 1965:13), and most pro-
jects had less than ten head of' cattle (Clark 1970:4). Because of the 
small size of the projects, the low prices received from the sale.of 
steers, and inefficient management, the economic returns from the pro-
jects were poor, and the failure rate was high. 
All cattle were supposed to be individually owned though 
several owners could herd their cattle together in one project. In 
many cases, however, it was likely that several individuals pooled 
resources to purchase a.single beast (Philipp 1971:16), and that people 
claimed to be the sole owners simply to-· satisfy bureaucratic require-
ments. The owners' ability to expand the number of stock on the pro-
ject depended on the fertility of the cows, the mortality rate of the 
animals, the availability of bulls, and the ability to purchase addi-
tional cattle. Unfortunately the fertility rate was low,and the 
mortality rate was high in these early projects (McKillop 1965:14-15). 
Extension officers provided the free services of a bull. The bulls 
were shared by a number of projects, but because bulls were not always 
available when needed, the calving rate was lowered even further. 
The day herding.-:-night paddock system was adopted in most of 
the early projects. Villagers had to erect a small fenced holding 
4 Smallholder cattle projects have always remained beef-fattening 
and breedin~ enterprises. None are dairy farms. 
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paddock of approximately two to four hectares and plant some improved 
pasture within it. During the day they herded the cattle on the fallow 
grassland and at night confined them inside the fenced paddock. The 
rationale for the day herding-night paddock system was based on DASF's 
perception of the limitations of the traditional land tenure system: 
the grasslands belonged to the conununity as a whole, but only a few 
individuals supposedly owned the cattle, and thus enclosing a consider-
able portion of the grasslands would bring strong objections from the 
rest of the community (Anderson 1963:171). Allowing the cattle to use 
the grasslands temporarily during the day would present no problem 
because the rights of others to use the grasslands would not be 
affected. The Administration's original intention was that the night 
paddocks should be used as future garden sites because the inevitable 
build-up of manure would make the soil very fertile. Thus, DASF 
specifically wanted to integrate cattle grazing and agriculture. The 
Chief of the Division Animal Industry (ibid.) stated: 
The final agricultural system under which the New 
Guinean will live must [his italics] be one of 
mixed farming where an animal must enter into the 
rotation of the agricultural land, both to increase 
the fertility of the fallow land and to turn into 
profit the crops grown in this fallow. 
Because only a small area was enclosed, the system did not conflict with 
the pattern of shifting cultivation. 
Although the system may have seemed ideal, it did not work 
well in practice. The smallholders' level of management and knowledge 
of cattle husbandry were poor by European standards •. The villagers did 
not always properly herd the cattle during the daytime. Occasionally 
cattle were allowed to congregate in areas of good pasture, which became 
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overgrazed and infested with weeds (ibid.). Sometimes cattle were 
left unattended, and they roamed through.the village destroying gardens. 
In more extreme cases, villagers left the cattle in the small night 
paddock for several days, and overgrazing resulted (Clarke 1970:5). In 
addition, confining cattle to a smc;tll paddock facilitates the rapid 
build-up of the number of debilitating internal parasites. The out-
come was discouraging; cattle lost condition, and high mortality 
rates resulted. 
In order to alleviate these problems, DASF changed its policy. 
By 1970, the day herding-night.paddock system was abandoned in most 
places, and in all subsequent cattle projects villagers·· had to enclose 
all the grazing land within a barbed wire fence, a policy which in 
effect removes a considerable amount of land from the agricultural 
system. The original concept of mixed farming integrating agriculture 
and cattle husbandry was thus abandonea-:· In only a few areas, such as 
the east Sepik region, was the day herding-night paddock system 
retained (Philipp 1975:28). 
In 1963, while the smallholder cattle sector was still in 
its infancy, the Australian Administration invited the International 
Bank for Reconstruction and Development · (IBRD) to suggest appropriate 
strategies for development planning in Papua New Guinea. The IBRD 
suggested that in a country with limited financial resources and man-
power, the development effort 'should her concentrated in areas and on 
activities where the prospective return is highest' (IBRD 1965:35). 
Viewing the cattle industry as an activity with such potential, the 
IBRD recommended a major expansion. 
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The IBRD Mission envisioned a two-stage programme. In the 
first stage,. the size of the Administration- and European-owned herds 
would be increased and more pastoral leases made available. Consistent 
with its 'concentration of effort' principle, the IBRD emphasised the 
importance of an initaal emphasis on the ranching sector to utilise 
the Europeans' skills and experience in more efficiently increasing the 
size of the herd within the country (ibid. :136). In ·the second stage, 
the large number of breeders and calves produced on Administration and 
European: ranches would be used to stock the rapidly growing smallholder 
sector. The Mission predicted that by 1973-74, the total number of 
cattle would be 300 000, of which 150 000 to 200 000 would be bwned by 
nationals (ibid. :138) • 
In its first Five Year Plan, the Administration noted that 
the number of cattle was not growing as fast as the IBRD predicted, 
and thus the goals set by the Mission weuld not be met (H.H. the 
Administrator 1968:32). Principal problems limiting .production were 
difficulties in importing a sufficient number of breeders and less 
favourable calving and mortality rates than expected. The Administii:'ation 
predicted that the total number of cattle in the country would be 
300 000 by 1980. 
A key factor limiti~g economic development in general and 
the expansion of the livestock industry in particular was the lack of 
available credit. Responding to the suggestion made by the Mission, 
the Administration established the Papua New Guinea Development Bank 
(PNGDB) in 1967 to provide a source of credit. Before this, sources 
of credit for villagers were extremely limited. Since its opening, the 
Bank has provided loans for smallholder cattle projects. 
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To facilitate the growth of the cattle industry in the two 
stages envisioned by the IBRD, the International Development Association 
(IDA) provided two loans to develop the ranch and smallholder sectors 
respectively. With this funding, the PNGDB was able to increase its 
lending to the cattle industry. In 1969, the first loan provided a 
credit of $Al 400 000 to develop the ranching sector. The PNGDB lent 
most of the money to stock and improve private ranches, though it also 
allocated some funds to assist Administration ranches. Most of the lend-
ing for private ranches was granted to Europeans, although a few nationals 
also received assistance. The European private sector subsequently did 
not develop as rapidly as the original loan appraisal expected for three 
reasons. First, because of the changing political climate associated 
with discussions of independence, the Administration did not lease as 
much land to Europeans as expected. Second, there was a lack of 
suitable borrowers. Third, high cattle prices in Australia meant that 
few graziers there placed breeders on the market because they wanted to 
build up their own herds. In 1973, the second IDA credit provided 
$4 200 ooo·for the development of smallholder livestock projects in 
beef, pigs, and poultry. Most of the credit, $3 800 000, was initially 
allocated to finance the stocking of smallholder cattle projects and a 
further $338 000 for purchasing equipment, improving extension services, 
and expanding smallholder and in-service training and research re-lated 
to. improving the smallholder cattle industry. The distribution of 
funding among the different categories of livestock projects was sub-
sequently reallocated to accommodate the lower than expected drawings 
on funds for smallholder cattle projects. 
The credit agreement stipulated that only projects with 15 
breeders were to be funded. However, the PNGDB liberally interpreted 
57 
the provision to mean a '15 breeder potential', and thus projects 
that appeared to have the capacity to expand to contain 15 breeders· 
were also granted loans under the credit. Although agricultural 
extension officers stressed to villagers the importance of building 
large cattle projects, many of the loans provided by the PNGDB were 
granted to projects with. a capacity for less than 15 breeders. From 
1973 to 1976, the PNGDB funded those projects not designated as having 
a 15-breeder potential u.sing sources other than the IDA credit. To 
facilitate the disbursement of the loan, the !DA has permitted the 
PNGDB to use the credit to fund all smallholder cattle projects regard-
less of size from July 1976. 
The entry of the PNGDB into the smallholder cattle sector 
radically changed the nature of the industry. Previously the number of 
stock on a project could be increased only on a 'pay-as-you-go' basis. 
With the availability of credit much larger projects could be estab-
lished immediately, though in some cases cattlemen were·required to 
purchase barbed wire for a boundary fence using their own financial 
resources. The PNGDB commonly approved loans ranging from K2000 to 
K5000, sums far beyond the annual rural'household cash income. From 
1967 to December 1977, the PNGDB granted 3195 loans for smallholder 
projects for a total value of K7 013 500 or 41 per cent of all agri-
cultural loans to nationals (PNGDB 1976.,-7, 1977). Of the 3300 pro-
jects functioning in the country in 1978 (DPI files, Port M::>resby) , 
I estimate that approximately 2600 were initially funded by the PNGDB, 
assuming that roughly 600 of the 3195 projects that received loans 
are defunct. The other 700 functioning smallholder cattle projects 
are self-financed. 
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The entry of the PNGDB into the nationally-owned sector also 
established a new social relationship between a large bureaucracy and 
the villagers. The regulations of the PNGDB influence the functioning 
of human-environment relationships within rural communities and hence 
reduce the autonomy of the local systems. Obtaining loans from ex-
ternal bureaucracies and the dependency inherent in credit relation-
ships are an integral part of the incorporation process. 
of such a relationship will be explored in this thesis. 
The implications 
As Figure 2.1 demonstrates, the size of the smallholder herd 
grew rapidly after 1967, thus indicating the influence of the PNGDB. 
The number of cattle owned by nationals rose from 3635 in 1967 to 
approximately 50 000 in 1978, or from 8 per cent of the country's herd 
to 37 per cent (Bureau of Statistics 1970/71; DPI files, Port Moresby). 
Map 2.1 shows the distribution of cattle owned by nationals in 1976. 
As the number of smallholder projects increased, agricultural 
extension officers, who are the PNGDB' s field agents, devoted more of 
their time to supervising the projects. McKillop (1975:17) reported 
that Rural Development Officers., the most highly qualified extension 
officers, spent 59 per cent of their contact time with smallholder 
cattlemen. Thus, a large percentage of the extension effort benefitted 
only the cattle owners who are a very small minority of the population 
(ibid.). This imbalance is slowly being corrected in the latter half 
of the 1970s as less official emphasis is being placed on the expansion 
of the smallholder sector. 
Figure 2.1 shows that the rate of growth in the smallholder 
sector has decreased significantly since 1975. As an indication of 
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the slower growth rate recently, the annual number of loans and the 
amount provided by the PNGDB to national cattlemen have declined 
appreciably since 1973-74 (see Figure 2. 2). The growth of the small-
holder sector has failed to keep pace with government expectations. 
Certainly the previous goal of establishing by the early 1980s a total 
herd of 300 000, approximately two-thirds owned by nationals (Purdy 
1972 :141; Central Planning Office 1974:51), will not be realised. 
several factors account for the slowdown in the growth rate 
of the smallholder herd. In many areas, villagers have already fenced 
off much land, and enclosing additional land will cause a serious 
strain in the subsistence system. Their poor level of management 
results in low calving rates and high mortality rates. The calving 
rate in the smallholder sector is only 53 per cent (DPI files, Port 
Moresby), whereas on European-owned ranches it is approximately 70 per 
cent (Densley 1978:9). The demanding repayment schedules of the PNGDB 
loans dampen the enthusiasm of many involved in cattle projects. 
Because of the short repayment periods of five to nine years stipulated 
in the loan agreement, most of the revenues produced in the first few 
years of a project's operation are sent to the PNGDB, leaving little 
for distribution within the village. Changes within the agricultural 
extension staff are also slowing the development of the smallholder 
sector. The ,percentage of national staff has increased markedly in 
the mid-1970s. Unlike the European extension officers, who vigorously> 
promoted, cattle projects, national officers prefer to let the initiative 
for cattle development originate with the villagers themselves. 
Extension staff are also overburdened with work related to supervising 
the cattle projects and the PNGDB loans. With this decrease in exten-
sion input into the smallholder sector, the annual rate of growth can 
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no longer match that of the late 1960s and early 1970s. In addition, 
in 1976, the Department of Primary Industry (DPI) refused to supply 
cattle to several provinces because provincial livestock officers 
could not account for all of the cattle that were previously sent to 
them, thus exacerbating the slow growth rate. DPI expects the small-
· holder herd to grow at an annual rate of approximately only 3 per cent 
(G. Sadler, personal communication: 1979). Nevertheless, with its 
strong emphasis on achieving self-sufficiency in beef5 (Densley 1978: 
24), DPI will continue to support the smallholder cattle sector. 
Smallholder Cattle Development in the Kainantu District 
The history of cattle development in the Kainantu District 
(see Map 1. 2) generally follows :the pattern for the country as a whole 
with two main exceptions. There are no coconut plantations in the 
highlands, and, as Europeans entered tne· area after they settled the 
coastal regions, cattle also came later. Europeans were the first to 
raise cattle in the District. One of the earliest was the prospector 
Ned Rowlands, who owned some cattle in the early 1930s (J. Watson, 
personal communication: 1974). Missionaries in the ·District and 
officers at the Highlands Agricultural Experiment Station at Aiyura 
and at the government cattle station at Arona subsequently raised 
cattle, and a few expatriates also obtained small pastoral leases. 
In 1951, the people of Aiyura village were given three head 
of cattle for the services they provided to the government agricultural 
5 In 1975-76, Papua New Guinea imported 2345 tonnes of frozen and 
chilled beef worth K2 046 000 (Densley 1978:33). In the calendar 
year 1978, imports rose to an estimated 5479 tonnes worth 
K4 440 000 (I. Cairns, personal communication: 1979). 
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experiment station at Aiyura and were thus the first nationals in the 
Kainantu District to own cattle (Kainantu Patrol Report 10/51, cited 
in Young· 1973:37). I estimate that by 1960, villagers in the District 
owned less than 20 head of cattle. As part of the DASF's attempt to 
introduce cattle projects to_ nationals, three villages in the District 
received Reserve Bank of Australia funding.to start cattle projects in 
1962 (McKillop 1965;15). People in other villages subsequently staz:ted 
self-financed projects in the .l960s,and as elsewhere they employed the 
day herding-night paddock system. 
· These early projects had a high failure rate _and the number 
of cattle in the projects grew slowly. .In 1968, the year before the 
PNGDB provided loans for smallholder cattle development in the Kainantu 
Dist.rict, only 188 head of cattle were held on 33 stocked projects 
(Clark 1970:5). The growth in numbers from the early 1960s must be 
attributed largely to the purchase of new stock rather than to natural 
increase. For example, in the period 1968 to 1969 in the Eastern 
Highlands Province, 93 cattle were born but 93 also died, thus balancing 
out any natural increase. In the same period, the Kainantu District 
fared even worse with seven births and 15 deaths. These rather dismal 
figures can be attributed to the limiting factors mentioned previously. 
The projects contained few· stock. Clark (ibid. :4) provided the follow-,. 
ing breakdown of the number of stock per project in the Kainantu area 
in 1969: 
Number 
Table 2.1 
STOCK ON SMALLHOLDER PROJECTS, 
l<AINANTU DISTRICT, 1969 
of Projects Number of Stock 
i9 less than. 5 
7 5-10 
5 more than 10 
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As in other areas, the day herding-night paddock system did not work 
well, and by 1970, DASF required that the entire grazing area of new 
projects be enclosed (ibid. :6). 
The provision of credit from the PNGDB was the decisive 
.factor in stimulating the growth of the smallholder cattle sector in 
the Kainantu District as Figure 2.36 clearly shows. Nineteen-seventy 
was the first year in which a significant number of projects were 
stocked using credit from the PNGDB. Rapid growth ensued immediately. 
7 Map 2. 2 portrays the distribution in 1976 of smallholder cattle pro-
jects that had received a loan from the PNGDB. 
In terms of the IBRD's recommended principle of concentra-
tion of effort ' [in] large areas of good land which are relatively 
accessible and where development is relatively easy' (IBRD 1965: 35), 
the Kainantu District is a prime area far cattle development. It is 
characterised by relatively low population densities, mild slopes, and 
extensive areas of grasslands. The area is serviced by the Highlands 
Highway, the main transport artery linking the highlands to the coast, 
and the Kainantu District itself contains a relatively well-developed 
road system. 
DASF agricultural extension officers in the early 1970s 
viewed the main .obstacles to smallholder cattle development as inade-
quate staff for supervising the projects and carrying out the 
6 Because of the irregular nature of data collection in the District, 
the data do not accurately reflect annual changes though they are 
useful to·illustrate growth over several years. 
7 Because the PNGDB has not granted loans for cattle projects to 
villagers in the Iturua, Dogara, and Piora Census Divisions, these 
areas are not included in Map 2. 2. 
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bureaucratic requirements of the PNGDB, a shortage of transport to move 
cattle and supplies, a restricted supply of cattle, and land disputes 
(DPI files, Kainantu). Extension staff numbers grew, but the officers 
always found it difficult to keep pace with the expansion of the small-
holder sector. As elsewhere, agricultural officers became involved in 
attempts to demarcate disputed land boundaries so that projects could 
be started (McKillop 1976:8). Staff shortages, the limited time avail-
able, and the influence of the principle of the 'concentration of 
effort' meant that areas farthest from town and least accessible by 
road did not receive the same extension inputs as more accessible areas. 
At the same time, the larger projects received priority in obtaining 
cattle that were often in short supply. 
Other factors influenced the rapid spread of the projects. 
The Seventh-Day Adventist Church is well established in the Kainantu 
District, especially in the Agarabi area. Forbidden to raise pigs, 
adherents of the faith found cattle an acceptable substitute. Agri-
cultural extension officers vigorously promoted smallholder projects, 
encouraged villagers to apply for loans, and often reassured them that 
the financial returns would be considerable. Although many dedicated 
extension officers believed that cattle projects were an appropriate 
form of development to improve rural living standards, other extension 
agents promoted projects because they perceived their own potential 
for advancement within the government bureaucracy as being partly 
dependent on the number of new cattle projects the agent helped start 
in 11.is area. In addition, indigenous demand for cattle projects was 
considerable, especially because the only major cash-earning alterna-
tive was coffee production, for which prices were very low at the time. 
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Other reasons for vill,agers' interest in cattle projects will be 
explored later in this chapter (see pp.90-94). 
Most of the projects iri the Kainantu District are established 
on land belonging to the kinship groups in villages. However, in a 
few instances, the government purchased land from some groups and then 
leased the land to other nationals for cattle development. The largest 
example is the land settlement scheme at Arona in the Gadsup area. In 
1971,, 12 leasehold blocks of approximately 80 ha each were stocked with 
cattle obtained through PNGDB funding. Nationals who were successful 
in obtaining leases for the settlement scheme were either already well 
known to the agricultural extension staff or were men with influence in 
government. The rationale for the leasehold blocks was to make unused 
land productive and to provide an opportunity for entrepreneurs to con-
duct business enterprises with secure title to land. tess than 20 such 
leasehold blocks have been established in the Kainantu District. 
A major problem with the leasehold blocks is the demands made on ex-
tension staff to organise and supervise the leaseholders. After the 
Arona land settlement scheme was started, for example, a special ex-
tension office sub-branch headquarters was established next to the 
leases and an officer permanently stationed there. 
The extension officers were eager for the cattle projects to 
succeed. To further this goal, they helped form the Kainantu 
Bulumakau Association in 1972. The aims of the organisation were to 
provide a forum for cattle owners to meet on a regular basis to facili-
tate the extension officers' efforts to spread information concerning 
the industry, management techniques, and diseases; to enable cattle 
owners to discuss their joint problems as cattle husbandmen; and to 
l 
create a consensus on matters affecting the cattle smallholders. 
In the first few years of operation, the Association met 
regularly in Kainantu, but in subsequent years such meetings have had 
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a more erratic schedule. The extension officers tried to decentralise 
the organisation by having the cattlemen meet in their own census 
divisions, but their efforts have not been successful. Cattlemen view 
themselves as men of bisnis whose status should have appropriate 
recognition. Members prefer to be picked up at their home villages by 
the extension officers and be driven to the town along with other 
cattle project leaders. ·These larger meetings in town are held in the 
local goyernment council chambers, a relatively expensive and impressive 
structure. Gerritsen (1975) argued that the desire to have transport 
provided and to attend meetings in relatively lavish halls in the town 
centres is a conunon characteristic of many other interest groups in 
Papua New Guinea and is a reflection of their elitist consciousness. 
The number of members who att·end the meetings in town varies 
between 50 and 100, but usually no more than five or ten of the more 
articulate and demonstrative individuals dominate the discussion. 
Originally intended only for cattle owners, the Association is now open 
to anyone wishing to join. Nonetheless, because almost all discussions 
in the meetings concern cattle, most members are cattlemen. Permanent 
membership dues are currently K2.00, but many who attend are not 
financial members. 
The extension officers advising the organisation try to 
instill in the members a sense of identity and pride in their cattle 
enterprises. In 1973 and 1974, symbols of group unity were adopted 
in the form of badges and singlets bearing an emblem and the name of 
the Association. Members were told 'Badges should be worn at all times, 
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thus showing . that the wearers are cattl.e businessmen' (Kainantu 
Bulumakau Association Minutes, June 1973). Although extension 
officers. state that they are not attempting to instill a sense of 
superiority in the cattlemen, the effect of their actions often results 
in the cattlemen believing that they have a certain status recognised 
b~ government officials that other nationals lack. 
Gerritsen (1975) correctly argued that.such cattle associa-
tions, which occur throughout the country, must be viewed as. pressure 
groups. ·The Kainantu Bulumaka.u Association is a vehicle for cattlemen 
to voice their joint demands aimed at improving their busin.ess potential. 
Success in this effort has been mixed. ·The Association has consistently 
lobbied over the past few years to obtain funds from the government to 
build a local slaughterhouse. According to the law, cattle must be 
butchered in an abattoir, but the closest one is approximately 65 km 
away in Goroka~ To circumvent the cost-·and inconvenience of sending 
cattle to Goroka, many people in the rural areas simply kill the.beasts 
themselves. The Association dropped its plans for a large abattoir, 
and in 1976 started constructing a smaller one, though by late 1977 
building had ceased due to lack of funds. The Association also attempted 
to influence government policy in relation to pig husbandry because pigs 
uproot and destroy pastures. However, it was unsuccessful in 1973 in 
gaining the support of the Minister for DASF to help formulate new laws 
to prevent pigs entering cattle projects (DPI files, Kainantu). The 
Association did succeed in obtaining an extra vehicle for extension 
officers in Kainantu to transp0rt cattle (Mcl<illop 1976:15) and in 
setting the price for the local sale of _prime steers at K300; the 
Goroka abattoir usually pays K200 or less for these animals. 
The,,1978 nationwide census of smallholder cattle projects 
provides data for the Kainantu District (DPI' files, Port Moresby). 
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In 1978, villagers owned an estimated 2681 cattle on 164 projects, 
with a mean of 16.4 cattle per project. A majority of the projects are 
financed by loans from the PNGDB. Figure 2.4 provides an approximation 
of the frequency distribution of the number of cattle per project. The 
average project is approximately 60 ha in area. As the term 
'smallholder' suggests, the number of stock held on most projects and 
the average area enc.losed are relatively small compared with the much 
larger European-owned ranches, some of which are over 5000 ha in area 
and have over 5000 head of cattle (Bishop and Redish 1977:1). 
Concerning the prospects for further smallholder cattle 
development in the District, the future rate of growth will not match 
that of the decade 1969 to 1978. According to extension officers 
(W. Susuke, personal communication: 197/), the demand for new cattle 
projects in the Kainantu District has decreased considerably since 
1976 , f6r the same reasons cited earlier for the decline in growth of 
smallholder herds at the national level. Because of extensive cattle 
development in the District:, the availability of land is now a particu-
larly strong constraint; in many areas land is in short supply and 
subject to conflicting claims by different groups. I now turn to one 
village within the Kainantu District that has already reached its 
potential for smallholder cattle development. 
Cattle in Barabuna 
When the PNGDB was established in 1967, the people of Barabuna 
had little understanding of the outside world in general or of cattle 
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husbandry in particular. Their first sustained contact with a cattle 
project resulted from their sale in 1968 to the Administration of a 
260 ha block of land at the southern boundary of the village territory 
(see Map 2.3). In 1969, Norifo Kindino, a national from the far west 
corner of the Eastern Highlands Province, leased the land from the Admin-
istration for a cattle project and obtained over 100 cattle with the 
aid of a PNGDB loan. Influenced by Norifo's statements that the cattle 
business was very lucrative, the villagers 'built their first project 
adjoining Norifo's in 1970. In 1973, ·they constructed two more, and 
in early 1975 established another four. Table 2.2 lists the number of 
cattle and the area enclosed for each project in 1977: 
Table 2.2 
CHARACTERISTICS OF CATTLE PROJECTS IN BARABUNA, 
NOVEMBER, 1977 
Project Year Number of Area Enclosed 
I 
Number Constructed Cattle (ha) 
1 1970 26 48.1 
2 1973 2.0 60.4 
3 1973 44 85.3 
4 1975 22 107 .1 
5 1975 25 70.4 
6 1975 16 100.6 
7 1975 9 76.6 
162 548.5 
Mean = 23 Mean = 78.4 
The patterns followed in the construction of each project vary 
slightly. Nevertheless, certain fairly standardised steps from inception 
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to completion of the task can be rec.?gnised. ·Similarly,· relationships 
between the villagers on the one hand and the agricultural extension 
officers and the PNGDB on the other also exhibit certain regularities. 
Once a man of some esteem either as a traditional leader or 
as a successful entrepreneur decides to enter the cattle business, he 
calls together people related to him through various ties of kinship, 
descent, and friendship, seeks their support to start a cattle project, 
and suggests that they use a particular parcel of land to which they 
have a claim. The man who has called the others to the meeting acts as 
a leader or 'cattle boss' of the project; the others will be his 
followers or helpers. At the same time, the leader usually will seek 
another person of some repute to join him in the endeavour. This 
person may be chosen for a variety of reasons, none of which are 
mutually exclusive. He may have saved money from cash-earning 
endeavours or he may be a close rel<;ltive~ . In addition, he or his kins-
men may have a major claim to the land that will be enclosed by the pro-
posed cattle project. This person in turn recruits his own relatives 
and friends, discusses his mtentions, and acts as the leader or cattle 
boss of the second group. Thus, two groups are usually joined together. 
A leader attempts to recruit a following that is large enough 
to obtain the necessary land, labour, and finance to construct the 
project. In most cases, when a leader recruits a man or 'WOman, the 
other spouse of the household also joins the project. Normally, the 
cattle boss actively recruits followers, though a few individuals have 
successfully sought permission to join a project. Agnation is the 
principal tie used in recruitment. Fifty per cent of the households 
involved in cattle projects are headed by men of the same minimal 
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patrilineage unit as their project leader. Most land enclosed within 
a cattle fence is part of the estate of the minimal patrilineage unit 
of the cattle boss, and thus his agnates in the unit are joining an 
enterprise using their land. The pattern of recruitment also reflects 
the strong solidarity among members of the minimal patrilineage unit. 
Another 17 per cent of the households recruited are headed by affines 
of the project leader. Normally, a man will not refuse a request by 
an affine to. join the latter's project even though the man prefers to 
join that of his own minimal patrilineage unit. The remainder of those 
recruited are linked to the project leaders by a variety of relationships. 
In most cases, an individual will join only one project 
because participating in two obligates the person to contribute labour 
and money to both projects, an expenditure that is f~lt to be too 
demanding on financial resources and time. If a man joins his affine's 
project, he has no rights in the project.established by others of his 
minimal patrilineage unit unless he joins the latter project as well. 
Table 2.3 lists the number of adults originally recruited to· 
each project and the number participating in each project in 1977. 
A few explanatory notes concerning Table 2.3 are necessary. Both 
husband and wife are included in the columns if the two participate 
in a project. The large drop in the number of helpers noted for pro-
ject #1 resulted from many of those originally recruited to the pro-
ject subsequently joining project #4. 
The leaders appeal to their followers proclaiming that the 
cattle project will enhance the prestige of their group, will earn 
them a considerable income, and will provide a locally available source 
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Table 2.3 
NUMBER OF ADULTS WORKING ON CATTLE PROJECTS IN BARABUNA 
Project Number Total Originally Total Recruited (Year) Helpers, 1977 
1 26 (1970) 7 
2 ? (1973) 5 
3 29 (1973) 29 
4 43 (1975) 43 
5 16 (1975) 18 
6 22 (1975) 24 
7 28 (1975) 28 
of fresh beef. The leaders stress the advantages that will accrue to 
the group as a whole, though the exact distribution of future rewards 
is left unstated. The helpers expect to benefit substantially because 
they are giving up part of their land and will contribute labour and 
finance to the cattle project. In most cases, a consensus is reached 
to start a project. 
Then the cattle bosses seek wider support for the proposed 
takeover of the land. They request the permission of the elders of 
their patrilineage cluster to use the land. The elders, though no 
longer leaders, are still considered quardians of the land. In a few 
cases, all the villagers are invited to hear the proposed plan. Dis-
cussions ensue, often with complaints from those who object that either 
their present gardens or their fallow land will be enclosed within the 
proposed cattle project. At these meetings, unanimity in favour of the 
business venture is not always reached, but as long as the opposition 
does not appear to be overwhelming, the project leaders decide to proceed. 
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The project leaders inform tlie agricultural extension officers 
stationed in Kainantu of their intentions and of their desire to 
obtain a·PNGDB loan. Then they return to the village to place tall 
bamboo posts at the corners of the proposed fence line to show clearly 
the intended boundaries of the cattle project. 
This demarcation provides more concrete clues to the rest 
of the villagers as to the intentions of the project leaders than did 
the previous informal discussions, which preceded the placing of the 
markers. It also provides the context for more substantive reactions •. 
In a few instances,those who strongly object to the proposed boundaries 
cut down the bamboo markers or move them. Others simply voice their 
objections again. The spatial distribution of individual land rights 
is highly intermixed, and fencing off any large area is bound to 
impinge on the rights of some people. In a few instances, the project 
leaders defer to certain objections and'-change the proposed boundaries, 
whereas in others they ignore them and proceed. 
After a few weeks have elapsed, the agricultural extension 
officers come to the village to inspect the area to be used for the 
. cattle project. certain aspects must be assessed: . whether the area 
is large enough to support the required number of cattle for economic 
viability in the view of the PNGDB; whether the project is accessible 
by road so that cattle can be easily transported to the project; and 
whether the site has suitable terrain and streams. If these condi-
tions appear satisfactory, the extension officer tells the project 
leaders that if they construct a fence and a stockyard properly and 
follow his advice, then they will be able to obtain a loan from the 
PNGDB. The PNGDB rarely rejects an application for a loan for a cattle 
project. 
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The task of constructi.ng a project is extremely arduous 
and time-consuming. Although some tasks involved are new, traditional 
patterns are followed. A sexual division of labour is practised b(l.sed 
on established roles in gardening work and on the preconceived notions 
concerning the abilities and weakness of the two sexes. The intensive 
work routines are liberally punctuated with rest periods. 
The men go to the forest to prepare the fence posts. The 
preferred wood for posts for both garden and cattle fences is the 
southern beech Nothofagus sp., which has a reputation for durability 
and strength. The men select tall, straight trees, fell, and then cut 
them into sections approximately 2. 3 m lo.ng. These sections are then 
cut lengthwise into smaller and smaller portions using a combination of 
wooden wedges and levers to produce the appropriate-sized posts. The 
men strip away the outer bark and taper the top of the post so that 
rain will wash off quickly, preventing the post from rotting prematurely. 
The task of preparing the posts is entirely the province of the men, 
who 'WOrk in groups of five to 15. Women are thought to lack the strength 
and skill necessary for the task. In only one instance was a 'WOman 
observed helping a man split the fence posts. 
Soon after the men begin work, the women arrive to carry the 
posts from the forest to the forest~grassland boundary. At the end of 
the day the men and women gather together near the piles of fence posts 
to discuss the day's events and future tasks. By now, some women have 
harvested food from the gardens, and they prepare a large earth oven, 
or rnu.rmt in Tok Pisin, to cook it. In most cases, the people return to 
the village in late afternoon. However, when the last four cattle pro-
jects were built, the men slept in the forest to save time travelling to 
and from the village. 
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The next step is to carry the posts to various points around 
the proposed cattle fence, a task that must be done when the grasslands 
are sufficiently dry, lest the people slip and injure themselves. 
A corrnnon stereotype concerning labour patterns in Papua New Guinea is 
that men do the physically demanding work, whereas women perform the 
less demanding, but more routine and monotonous tasks. However, women 
usually carry two posts and on some occasions even three, but the men 
only carry one. As an average post weighs approximately 16 kg, the 
effort is considerable. Men acknowledge the superior ability of women 
to balance and carry heavy loads and expect them to do so. They are 
quick to criticise the work if the women appear to slacken their efforts, 
which sometimes happens especially in hot, enervating weather. 
Once this demanding task is completed, the men and women work 
together to clear .a path approximately 2.2 m wide through the grass-
lands along the proposed fence line of ~he cattle project. The purpose 
of the path is not only to provide a clearing to erect the posts but 
also to create a firebreak, which is needed to protect the barbed wire 
and the pasture. 
When the path is finished, the men mark out a straight line 
by sighting along reed sticks (Saccharum robustum) . The sticks are 
placed every five metres to mark the location of the post holes. After 
the men dig the holes, they thrust the posts into the ground, and where 
the corner posts are located they sometimes place stones in the holes 
to provide extra support. This activity is usually a male concern. 
Men state that their superior strength and ability are necessary to 
drive the posts secure1y into the ground. The women, however, are 
still occupied in distributing the fence posts along the cleared path. 
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By now, the intentions of those in the cattle project are 
clear to all. Previous exhortations demanding that the fence line be 
moved have obviously failed in some cases. Others look in dismay as 
their present_ gardens or past garden sites are enclosed within the 
boundaries of the cattle project. The fence line sometimes goes right 
thro_ugh the middle of other people's gardens, reflecting the need to 
maintain as straight a line for as long as possible in order to effect-
ively tighten the barbed wire on the fence posts. This is a classic 
example of the requirements of a new technology conflicting with the 
pre-existing patterns in the cultural landscape. 
At this stage, some irate villagers demand compensation for 
enclosure of their gardens, but this is to no avail. Occasionally, 
cattle bosses promise to put barbed wire around existing gardens to 
protect them from the cattle, but they never keep such promises. In 
more extreme cases, violence erupts. In· one instance, an elderly man 
complained that the new cattle fence not only cut his existing garden 
in half but also enclosed many of his former garden sites that he hoped 
to re-use in the future. A widower also objected to enclosing the same 
area because his wife had supposedly been killed .there in her garden 
by a sorcery attack, and he did not want anyone to use the land out of 
respect for his wife. The project leaders ignored their pleas. The 
widower. furtively pulled out the fence posts. Upon hearing of the 
action, one of the project leaders assumed that the elderly man had 
removed the posts because he was the last person seen in the area. 
A quarrel and fighting ensued. Although the project leader was fined 
for assault, the fence posts were replaced in the same area. Bisnis 
had won out over subsistence. 
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The fait aooornpZi is achieved when the posts are firmly in 
the ground. The final step is stapling and straining the barbed wire, 
which must be securely fixed to the posts to prevent the cattle escaping. 
The task is exclusively a male concern; men state that womert do not 
know how to use a wire strainer or ha:rraner and do not have the stre.ngth 
to do so. Still, the women help occasionally during this phase by 
carrying the rolls of barbed wire. 
When the fencing is completed, the project leaders inform 
the agricultural extension agents, who then cometo inspect the com-
pleted product. The extension officer marks out a site for a stockyard 
and crush, which also have to be built. The construction of a stock-
yard involves dragging extremely heavy posts from the forest, sometimes 
a distance of two kilometres. To lessen the burden, the people some-
times hire a vehicle from the extension officers to transport the large 
posts part of the distance. Both men aiid women work in dragging the 
posts. 
In considering the.construction of the projects, I have so 
far discussed only the labour inputs made by project members. To com-
. plete the accounting of the inputs, mention must also be made of the 
financial commitments of the project members and the labour provided 
by those who are not members of the project. 
In the Kainantu District, the established policy is to pro-
vide a PNGDB loan only after the project has been built, Thus, the 
leaders and their followers must purchase enough barbed wire to fence 
the boundary of the project. The amount of barbed wire required 
varies, depending on whether three or four strands of wire are used on 
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the outside fence, the size of the project, and whether the project 
has a conunon border with another cattle project, thereby saving a 
part of the expense of fencing. In order to purchase wire, a leader 
appeals to his followers to contribute money. The pooling of resources 
has precedence in the patterns in the traditional society in which 
individuals pooled 'their food and wealth to make prestations to other 
individuals and groups. Pooling has been widely employed in bisnis 
enterprises in Papua New Guinea to enable groups to participate in 
certain ventures that would otherwise be beyond the financial capa-
bilities of a single individual (Finney 1973). For the Barabunans, 
the nost significant sources of the money pooled are savings from 
wage 111bour, income from the sale of coffee and pigs, money received 
in certain transactions with the mother's kinsmen, and profits from 
local trade stores. 
Although only members of the project contribute money, 
labour may be obtained from people who are not members. The labour 
of non-members is most frequently obtained during the stage of strain-
ing the barbed wire, because this specialised skill is usually 
acquired only by members of previously established projects. Sometimes 
the cattle boss will request aid from, or be offered assistance by, 
another cattle boss of a previously established project. The project 
leader providing aid usually brings with him several of his followers 
to help. To compensate for the services provided, the members of the 
cattle project receiving the assistance prepare a small feast con-
sisting of both traditional and store-bought foods. 
Once the physical structure has been completed, the process 
of educating people in proper animal husbandry techniques follows. 
·as 
Extension officers provide a short two-week course in Kainantu and a 
longer three-month course at the government livestock station at Baiyer 
River in the Western Highlands Province. 8 Attendance at the courses 
from at least one member of a project is usually a prerequisite for 
obtaining a PNGDB loan. The cattle bosses themselves select the indi-
vidual to be sent. Sometimes the project leaders ~ttend, though they 
usually choose one of their young helpers because the bosses prefer to 
remain in the village to look after their interests. They feel that 
an 1absence of three months is too long. The problem with sending young 
helpers is their lack of influence, which makes it difficult for them 
to persuade other people to do the necessary work on the projects 
(Fleckenstein 1975:96). At the courses, villagers are trained in 
pasture maintenance, fencing, proper veter~nary care of cattle, stock-
yard construction, dehorning, castration, the handling of cattle, 
assisting in calving, and a host of other practical skills. Training 
consists of both classroom lectures and field experience. 
The project leaders must now obtain a PNGDB loan to finance 
the purchase of cattle, because they and their followers do not have 
sufficient savings to buy many cattle. A prerequisite for approval of 
the loan is to have two elders of the loan applicants' patrilineage· 
cluster sign a 'Clan Land Usage Agreement' acknowledging that their kin 
group has granted the loan applicants exclusive use of the land enclosed 
by the project fence for the purpose of cattle raising. The implica-
tions of the Clan Land Usage Agreement and the effect of the int.ro-
· duction of the cattle projects on the system of land tenure will be 
explored in the next chapter. 
8 A shorter, two-month course was instituted in 1976. 
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The project leaders sign as the loan applicants. In addi-
tion, two other men must sign as the loan guarantors. In case of 
default,· the guarantors agree to finish repaying the loan. These two 
guarantors are also members of the cattle project. The agricultural 
extension officers determine the ruoount of the loan to be received and 
the scheduling of the repayment period. In a few cases, the loan appli-
cants are not even aware of the amount of their loans. Though planning 
by the extension agents is obviously necessary because of the people's 
lack of familiarity with the bureaucratic requirements of the PNGDB, the 
absence of participation by the people in the planning process ensures 
their continued misunderstanding in this field and their dependence on 
the agricultural extension staff. Such problems have also been noted 
elsewhere (e.g. Langness 1975:88-89; Fleckenstein 1975:124-26). 
For all seven cattle projects, the loan applications were 
approved. The finance provided not only· for the purchase of cattle, but 
also for pasture seed, veterinary supplies, and additional barbed wire 
I· 
for internal f.l'lbdivisi.ons. Table 2.4 lists the amount of the loans 
obtained by each of the projects: 
Table 2.4 
AMOUNT OF LOAN PER PROJECT FROM PNGDB 
Project Number Amount of Loan (Kina) 
·la { 1227 1200 
2 3590 
3 6010 
4 4449 
5 4320 
6 3450 
7 2798 
a Received two loans. 
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A few months after the project is built and the loan 
approved, the livestock officers bring the cattle. First, they deliver 
the steers. The heifers and cows will be brought several months later 
by which time the members of the project should have gained sufficient 
skill in handling cattle. The arrival of the steers marks a great 
public event, the official beginning .of a relatively large-scale bisnis 
enterprise. It is also the time to appease the spirits of the deceased 
ancestors, or bana. 
The origin of the ritual dates back to 1969 when Norifo's 
cattle arrived. Most of the cattle had been shipped from Australia 
and arrived in poor condition. Several died soon, after coming to 
Barabuna. The villagers believed. that either the bana were unfamiliar 
with these new beasts or that the cattle had disturbed them, and thus 
· the bana either killed the cattle directly or were at least instru-
mental in their death. Occasional nefarlous deeds of the banaare well 
knc;>wn: for example, making loud noises near their graves can lead to 
serious illness. Supernatural forces are often associated with the 
untimely death of humans and pigs. Given the villagers' traditional 
espistemeology, they were logical to link.the death of the cattle with 
supernatural forces because the cattle appeared to die for no apparent 
9 
reason. To appease the ancestors' spirits, one villager devised a 
ceremony that appeared to be effective, because soon after he performed 
it no more of Norifo' s cattle died. Members of each of the seven 
village cattle projects subsequently performed the ritual to protect 
their cattle. 
9 Since 1969, the villagers have learned more about cattle. During my 
fieldwork, they usually attributed the death of cattle to more 
secular causes such as inadequate pasture or worm infestations. 
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The ritual is performed soon after the steers arrive. First, 
a platform is prepared inside the stockyard, and some food and beer 
placed on it. The stockyard itself is decorated with flowers and leaves 
from the forest, and money is placed at various points inside the 
boundaries of the project. Bamboo flutes are blown to notify the bana 
of the event. Then one of the elderly men who is familiar with the 
names of the qeceased ancestors shouts for all the bana to hear some-
thing like the following: 
Before, when you were here, you only had pigs. 
Now we have constructed a cattle project, and the 
cattle have arrived. We have prepared food for 
you, and you must come see this food, eat it, and 
take the money. You must be pleased with our 
effort. You cannot destroy or ruin our cattle. 
They must remain healthy. You must look after 
our cattle. 
The people believe that if they do not perform the ritual 
and make the food offering, the cattle will become wild, people will 
not be able to herd them, and the bana might lead the animals into a 
ditch causing them injury. 
After the speech is delivered, the feast begins. The leaders 
go to some .effort to prepare enough food for all visitors, so that the 
latter can come and be pleased with the new project~ The food offered 
to the ancestors is then eaten by the older men, usually those of the 
same patrilineage cluster. The old men actually demand that food be 
given to them at the ceremony. After all, they argue, they were the 
ones who were brave in wartime and defended the land against enemy 
attack. Now they ar~ 'giving' this land to the members of the cattle 
project. Without the food presentation to them, the old men -would feel 
insulted and harbour a grudge, which could possibly lead to unstated, 
but undoubtedly unfavourable consequences for the success of the 
project. The m::>st adept sorcerers are the old men. By making the 
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food presentation, the leaders satisfy the elders. Food is also dis-
tributed to members of the other cattle projects and to other villagers 
attending the feast. When members of the last four cattle projects 
received their first shipnent of steers, they all held their feasts on 
the same day. Not only was food distributed according to the principles 
noted above, but the agricultural.extension officers were also invited. 
For the feasts that night, the people purchased about 25 cartons of beer 
and slaughtered ten pigs. To kill so many pigs in one day is a rare 
event in Barabuna. It symbolised the importance that the people 
attached to their bisnis enterprises. 
Cattle enclosures are not static phenomena on the landscape. 
After a few years, the members of a project sometimes increase the area -
enclosed, occasionally without seeking the permission of the rest of 
the villagers. They may decide to enclose more land either because 
the pasture in the paddocks is insufficient to support their cattle, 
or because they want to increase their prestige. The importance of 
the competitive spirit in relation to prestige is clearly illustrated 
by the following example. Referring to two newer projects which were 
larger than his, a cattle boss stated that he had decided to expand 
the area of his own project because he felt 'Nogut oZ i winim mipeZa', 
a phrase meaning 'The others should not surpass our efforts'. The 
phrase implies that 'If the others do surpass our efforts, our prestige 
will be lowered'. 
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Motivations Involved in Starting Cattle Projects 
Cattle projects are one form of bisnis, and all the factors 
stimulating the Barabunans' involvement in cash-eam.ing activities 
noted in Chapter One.are relevant to the adoption of cattle raising. 
Other motivating factors are peculiar to the cattle projects. The 
motivations of the cattle project leaders, their helpers or followers, 
and the k.in groups united as a whole must be dist.inguished, though 
factors relevant to one of these may be applicable to the others. 
Leaders enter the cattle business to eam an income. The 
only significant income-earn.ing alternative within the village is 
coffee production, but prices ·received for parchment coffee were low 
until late 1975. One cattle project leader said that he started his 
project because: 
I felt that the two cattle bosses were earn.ing 
plenty of money. Norifo too. Norifo had 
butchered a steer and was marketing it. I went 
to see this, and he was making plenty of money. 
I myself saw this. So, I felt, if I had a cattle 
project I could sell cattle to people from other 
places who wanted to come buy and eat beef. 
I could have a source of inoome. One bag of 
coffee will only sell for a small amount of money. 
Sell just one steer, this will bring K200 or K300. 
Another revealing event occurred in August, 1976, when the same cattle 
project leader was giving a party to those who helped him in a pre-
viqus fight that led to jail sentences for some of his friends. To 
provide food for the party, he told his brother to kill a steer. His 
brother was intoxicated, and find.ing difficulty in herding the cattle, 
he killed the first available animal, a cow. Upon learning of this 
action, the cattle project leader broke down and cried and then tore 
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up some of his money, a means of expressing sorrow. He pointed out 
that to kill a steer is fine because a steer will not produce any 
more bisnis, but a cow carries calves, and that means nore bisnis. 
He felt that he lost the potential to earn KlOOO or K2000 by the 
killing of his cow. Future income and bisnis potential died with the 
cow. 
The monetary incentive, although very important, is not the 
only motivating factor. The leaders of a cattle project also hope to 
gain prestige. They will, for example, limit the number of sales to 
ensure that at least a few animals remain so that their enterprise 
will not appear defunct. Demonstrating the control of the flow of 
money in transactions and an entrepreneurial spirit are important in 
attaining prestige. In one day, three steers may possibly be sold 
for a total price varying from K600 to K900, a sum far exceeding the 
-- .· 10 
value of other transactions in the village. Though the cattle bosses 
may s:end a considerable portion of the proceeds from the sale to the 
PNGDB to repay the loan, they are still the focal point of the 
transaction. An entrepreneurial spirit, a willingness to participate 
in not one but several income-producing activities, demonstrates a 
strong commitment to bisnis. Cattle projects are another form of 
bisnis in which to engage. 
The followers expect to share in the profits of the enter-
prise. Also, membership in a project enables an individual to purchase 
a heifer or steer and place it in the cattle project with the herd 
10 Bridewealth payments in Barabuna normally range fr0m KlOO to 
K250. Occasionally, a few pigs are also given in the exchange. In 
contrast, in other areas in the highlands to the west of the village, 
some bridewealth payments consist of several thousand Kina. 
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fincmced by the PNGDB. Many persons have done so. An initial invest-
ment of KlOO may lead to a 100 or 200 per cent profit within three 
years. Social considerations are also important. Groups involved in 
the projects have meetings as well as occasional parties and feasts, 
and these events are important social occasions. Not being a member 
of a cattle project deprives one of full participation in these social 
functions. This is not insignificant because the highlights of life 
for people in the village are the public, social occasions. 
Three other aspects appeal to leaders and followers alike. 
They all enjoy eating beef, and membership in a project gives one the 
right to receive beef on certain occasions. Cattle are large and 
potentially dangerous. Strength and courage are key elements in the 
ideal man, and a villager has ample opportunity to demonstrate these 
characteristics when handling the partially-tamed cattle. In con-
trast, women cannot do such work. Finally, people often demonstrate 
a concern for the future of their children in stating that they want 
them to have income-producing activities and not to be worthless. 
Cattle project leaders and their helpers expect to pass on their 
respective rights in the projects to their children. 
The motivations considered so far have pertained to 
individuals. Individuals combine to form social groups whose rela-
tionship with other similar units affects the adoption of cattle 
raising. The maintenance .of prestige in relation to other groups is 
a relevant concern for kin groups. When one group starts a cattle 
project and another does not, prestige accrues to the former. In 
order to maintain equivalence in this atmosphere of competition, the 
second group must start a cattle project. 
Another major group concern in Barabuna in the 1970s is 
the control over land. In the pnecontact era~ boundaries within the 
village separating the land of the yarious kin groups were only . 
roughly demarcated and were not import'ant in daily affairs. The 
economic value of land was related to the necessity of cultivating 
gardens on a temporary basis, and as land was plentiful, access to 
the means of production was not a problem. In the mid-1970s, people 
perceive that land has a new economic value. Money can be obtained 
from growing perennial tree crops such as coffee, selling lumber, or 
selling the land itself to the government. The number of perceived 
potential monetary benefits.that the land can yield are many, but 
93 
the amount of land in the village is finite. Perceived scarcity in-
flates the value of the land. Cattle boundary fences clearly demarcate 
sections of land, and the villagers feel that if one group does not 
erect a fence on a particular site, another group might. Enclosing 
an area within a fence symbolises a group's control over the land. 
For example, members of one patrilineage cluster were concerned that 
those of another were planting coffee on the farmer's land, so they 
erected a cattle fence to stop the spread of coffee plantings. 
Ultimately, the members of Barabuna view themselves as a 
united group standing in contrast to other villages. At this level 
as well, the maintenance of prestige is an important consideration. 
To have others come to Barabuna and see the area filled with bisnis 
enterprises such as cattle projects adds to the renown of the entire 
village. The Barabunans are particularly proud that their village has 
more cattle projects than most other villages in the Kainantu District. 
Although agricultural extension officers influenced many 
villagers in the Kainantu District to start cattle projects, much 
demand for the projects was generated from social pressures within 
the villages. Certainly, the need to pay taxes and school fees as 
well as a level of culturally-induced dependence on store-bought 
products stimulate some income-earning activity, which helps bind 
the local system to the outside world. However, the incorporation 
process is significantly furthered by the interpersonal and inter-
group competition characteristic of village life. 
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CHAPTER 3 
CATTLE PROJECTS AND THE STRUCTURE OF SOCIAL RELATIONSHIPS 
Village Leaders '' · 
In the precontact era, leadership in the Tairora region was 
based largely upon fighting prowess (Watson 1967). Success in competi-
. tive exchanges did not play as significant a role in determining leader-
ship as it did in the western highlands region. Watson (ibid.) has pro-
vided an excellent account of a fight-leader par exceUenae and clearly 
demonstrated the importance of warfare in conditioning the nature of 
leadership. This leader, or 'big-man',.was a man of ruthless courage, 
aggressive, and domineering; he occasionally intimidated his followers, 
took sexual liberties with their wives, and may even have coordinated 
their daily affairs. People tolerated the machinations of this leader 
because he was their best guarantee of survival in a society in which 
intergroup warfare was endemic. Although the leader that Watson 
described represented the extreme of possible power in precontact times 
in Tairora, he was not an anamoly but the product of the masculine 
ethic in Tairora culture, which emphasises strength, forcefulness, and 
indifference to fear or threat. Similarly, before contact in Barabuna, 
fighting prowess was the main criterion for accession to a position of 
leadership. Such leaders were known as kempuka ha:iin.ti meaning 'strong' 
or 'hard man'. At any one time, each of the three patrilineage 
clusters usually had at least one leader or big-man. 
With the establishment of colonial administration in the area, 
warfare as a recurrent feature of intergroup relationships ceased, and 
ability in warfare could no longer mark a man for leadership, though 
courage and aggressiveness are still admired features of village 
leaders. Barabuna was last involved in major intergroup warfare in 
1949 (Kainantu Patrol Report 3, 1949/50:1). 
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The Administration also created new positions of leadership. 
In the mid-1940s, Administration officers appointed a ZuZuai and an 
assistant called a tuZtuZ in Barabuna. Their function was to help 
maintain order within the village and implement Administration policies 
such as road building or constructing government rest houses. Each of 
the luZuais subsequently appointed in Barabuna was also a traditional 
leader of one of the patrilineage clusters. Reports from other areas 
of Papua New Guinea indicated that such appointed village officials 
sometimes used their positions to further their own economic and 
political goals (e.g. Brown 1963). It is difficult to reconstruct how 
the system functioned in Barabuna, but at least one instance suggests 
such abuse. In the mid-1950s, the ZuZuai and two tuUuZs organised 
many :villagers in a goldmining venture, gave orders to those working, 
and in the people's view kept a disproportionate share of the proceeds 
when the gold was sold. 
The appointed village official was replaced by an elected 
one called the kaunsiZ or councillor in 1966 when the Tairora Local 
Government Council was formed. The purpose of local government was 
to bring kaunsUs from different villages together to discuss problems 
of local importance and to formulate policies on some issues of common 
concern. Like the ZuZuais, the kaunsiZs also helped implement 
Administration policies within the village. The more recently estab-
lished Eria Komuniti elects ~ councillor to represent it at meetings 
of the Kainantu Local Government Council as well as a magistrate to 
settle disputes within the village. Although some leaders of the 
patrilineage clusters have be.en involved in elected positions, other 
traditional leaders have not. Men can achieve prominence within the 
village without the aid of elected office. 
When asked about village leaders, the people of Barabuna 
list qualities that can be combined into four general headings: 
(1) the organiser and initiator of activities; (2) a persuasive 
orator; (3) the focal point of exchanges; and (4) a generous man. 
The following discussion concerns the perceived ideal leader and does 
not necessarily refer to any one individual who embodies all of these 
characteristics. The role of the leader in relation to land matters 
will be examined in the section on land tenure in this chapter. 
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A big-man is at the forefront of public activities. If he 
believes that the supply of food and pigs is plentiful, he may suggest 
that the young men be initiated or a haus singsing constructed to hold 
a traditional dance. When a kinsman dies, the leader will tell his 
other relatives to prepare food for the mortuary feast and to pool 
resources to fulfill customary obligations to certain relatives of the 
deceased. If people are not planting enough gardens, he may urge them 
to rectify the situation. Before contact, village leaders also ini-
tiated warfare activities. All these activities concern the welfare of 
the community. By initiating such activities, the big-:-man demonstrates 
his interest in the welfare of the people as well as his vitality and 
assertiveness. 
To influence people to participate in activities requires 
compentency in oratory. A big-man 'talks strong'; by sheer force of 
personality he can motivate others. Ability in oratory is also 
essential for c1ispute settlement, another concern of leaders. 
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The big-man is the focal point of exchanges. Not only is he 
instrumental in pooling resources for prestations, but he is also 
responsible for distributing food and other items given to his kin 
group. In the capacity of the distributor of food and other items 
received, the big-man is called the kara 'a raa 'aikibae baiintira or 
the 'man who supervises food'. When making such distributions, one 
or two other prominent .members of the patrilineage cluster assist him. 
The big-man must ensure that everyone is given an appropriate share 
based in part on the individual's contributions.to previous exchanges 
involving the group. 
Generosity was the least-often mentioned characteristic of 
a big-man, but it is certainly significant. When kin groups are 
involved in exchanges, big-men are often the major contributors to 
prestations. In addition, they contribute generously to their 
followers' prestations, though such gifts put an obligation on the 
recipient to reciprocate in some way in the future. People often 
visit the leader's house, knowing that food will be provided in 
plentiful amounts to all guests. 
A leader must have a sufficient supply of resources to main-
tain his ability to participate in exchanges that enhance his prestige 
and demonstrate his generosity. Having several wives enables a man to 
more effectively utilise his-relatively extensive commercial holdings, 
prepare larger gardens, and raise more pigs. Part of the production 
from these activities is channelled into the exchange system. Two of 
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the three leaders of the patrilineage clusters have three wives,. and 
the third has four.·· These figures contrast with those for the village 
. as a whole. Only five of 93 married men have three or more wives; of 
the other two, one is the son of a big-man, and the other a cattle boss. 
The prime of a man's political career is usually between the 
ages of 35 and 50. Younger men either do not have enough wives, con-
trol enough productive assets, or have the relevant experience to 
become men of stature in village affairs. A big-man is usually the .· 
oldest active man in the patrilineage cluster, and he is also called 
(ti) bakaara or' (my) eldest brother•. 1 ln most instances, the leaders 
are agnates of the patrilineage cluster, but if no agnate is suitable 
others such as the son of a female agnate may become the leader. Some-
times, more than one big-man exists within a cluster, and as one leader 
becomes older and less dynamic, younger leaders emerge to take his place. 
Big-men are supported by their followers who are usually 
agnates and to a lesser extent, cognates and affines. These followers 
contribute to the endeavours and prestations in which the leader is 
involved. Such activities bring prestige not only to the leader but to 
those who have helped him. The followers also occasionally assist the 
big-man in his garden and do errands for him. To reciprocate, the 
leader contributes to his helpers' exchanges, grants them temporary 
use rights in his gardens, provides food and sometimes beer for them 
when they visit him, and sometimes agists female piglets with them 
with the understanding that the followers may keep some of the future 
progeny. A big-man's support is dependent on not becoming 'over-
extractive' (Sahlins 1963); he must not demand too much from his 
1 This term is also used to address any older brother. 
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followers and must adequately reciprocate for the help he has received. 2 
The big-man cannot corranand or force his followers to help unless, 
perhaps,·he justifies· his actions by referring to an elected office 
that he may hold. If over-extraction continues to characterise the 
relationship between leader and follower, the latter can withdraw the 
support on which the big-man depends. 
In most. daily affairs, individual households are left to their 
own initiative. to determine their own commitments and activities. Thus, 
the big-men attempt to assert. their influence on only a limited number 
of occasions. 
The status of a big-man is achieved, though it would be in-
accurate to claim that all men start out equal in the quest of leader-
ship. Having a father who purchased several wives for his son and left 
many Pandanus nut trees, Areca palm trees, and coffee plots gives some 
men an initial advantage. However, unless an individual displays the 
characteristics of a big""-man, he will not become a leader. 
Status ·and wealth are interrelated. The degree of differ-
ential access to wealth was traditionally limited largely by the amount 
of productive labour an individual controlled within the village., Many 
of a big-man's assets were distributed to a wide range of people upon 
his death, and thus inequalities in wealth were not to any great extent 
perpetuated from generation to generation. In addition, because of the 
abundance of land, differential control of land did not influence the 
2 Al though this generalisation is applicable to Barabuna today, it is 
not completely valid for the precontact era. As Watson (1967) 
demonstrated, a great warrior who had a tendency to be over-extractive 
was tolerated. 
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relative economic position of the villagers. However, the introduction 
of cash-earning enterprises in general and cattle projects in particular 
has altered the situation. 
Cattle Projects, Leadership, and Wealth 
In response to questions about leadership patterns,· informants 
stated that Barabuna has two types of leaders. One is the traditional 
leader of the patrilineage cluster whose characteristics have been 
described. The other is the cattle boss. The traditional leaders 
function within the context of interpersonal and intergroup relation-
ships defined partly by patterns of kinship and descent, whereas the 
cattle bosses are engaged in managing a business enterprise. This dis-
tinction between the domains, however, i? somewhat spurious. Three 
traditional leaders are also cattle bosses, arid kinship and descent are 
important principles in recruiting followers.to the cattle projects. 
Thus, certain aspects of traditional leader-follower relationships can 
be expected in the organisation of the cattle projects. Nevertheless, 
the additional factor of a specific development package accompanying 
the cattle projects presents the basis for changing the nature of 
leader-follower relationships. These relationships within the village 
are partly conditioned by the links with external government agencies: 
specifically, the PNGDB from which people obtained credit to purchase 
the cattle and the agricultural extension service whose officers act 
as the Bank's.field agents and supervise the cattle projects. In 
addition, a relatively large-scale economic enterprise, the cattle pro-
ject, has to be started and maintained over several years, and this 
requires organising personnel to provide labour and finance. Given the 
relatively large size of the cattle projects, which is influenced by 
the PNGDB' s policy, one man alone cannot start and operate a cattle 
project because of limited financial resources, land, and time; he 
must call upon the help of others. As Langness (1975:83) noted for 
a cattle project near Goroka: 
But appearances to the contrary, there is no 
precedent for a clan-wide, or even a sub-clan-wide 
common project of this kind. Houses, gardens, 
pigs and even coffee gardens are all oWned by 
individuals. While people do co-operate to help 
each other, they do not have communal projects. 
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Although people in Barabuna previously co-operated in several communal 
ventures, such as goldmining and operating PMVs and trade stores, the 
nature and scope of the organisation of the cattle projects introduce 
elements without precedent. Finally, the potential annual revenue of 
the projects far exceeds the average household annual income. Once 
again, the PNGDB's policies are influential •. The Bank prefers to lend 
money to those projects having the capacity to hold ten to 15 breeders, · 
giving a potential for increase of five to eight progeny a year, some 
of which could eventually be sold for K300 per head. In. a society in 
which wealth enables a. man. to increase his power and st,anding within 
the village, t.he issue of who controls the. wealth and how. this is done 
iS important. In this.section, changes in the patterns of leadership 
in relation to the new environmental components - cattle projects and 
government agencies - are examined. 
The distinction between cattle boss and follower is an emic 
one. In Tok Pisin, the boss is. called the papa bi'long banis (father. 
of the fence or project), fama (farmer), or more rarely masta (master). 
The term fama is used only to refer to the bosses and not horticulturalists 
103 
in general; .extension officers widely use the term, and thus it is 
not p~culiar to . the vill.age ., .·· Masta is generally employed to refer to 
any European or employer; it ];las.always lltlplied relations of super-
ordination and subordination. The.followers or helpers are usually 
called boi, a term used by extension officers to denote such helpers 
as welL Boi was also the. term of address used by Europeans to refer 
to nationals, and connotes an inferior status. 
Cattle bosses also adopt behavioural characteristics.that 
distinguish them. from their followers. Most project leaders do not 
eat beef from C(;lttle in.their project, declaring that the bovines are 
like their children; they have looked after tpem ~nd fed them and 
thus cannot eat them. , For similar reasons, bosses usually delegate 
to the~r followers the t(;lsk, of killing their cattle. Occasionally, 
· just beforEi! an animal is killed1 ·.a boss ties money to the horn· or rubs 
money in tbe bovine's nose as a, gesture--of sorrow and personal lossi the 
person who kills the animal usually keeps the money. One cattle pro-
ject leader clearly demonstrated his sorrow over the unexpected death 
of one of his beasts by rubQing coloured clay on his body, a tradi-
tional form of mourning.· These actions clearly differentiate cattle 
boss from follower. 
The bosses do not exclusively own the cattle projects, though 
as initiators of the project their rights in the enterprise are superior 
to those of their followers. The followers, who have contributed labour 
and finance to build and maintain the project and help repay the loan, 
also have an interest in the enterprise. Thus, for example, when beef 
is marketed within the village, the followers, not the bosses, usually 
sell the meat; if the bosses sold the meat, the helpers might suspect 
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that the bosses were dishonest in handling the proceeds of the sale. 
In addition, followers in three projects brought complaints against 
their cattle bosses to the village court for supposedly using large 
amounts of revenue from the project for the leaders' own personal use • 
. The desire of the followers to ensure.that their interests are pro-
tected is the rationale for such actions; the profits from the pro-
ject do not exclusively belong to the bosses. 
The cattle bosses are clearly the managers of the projects. 
Like the traditional leaders, the cattle bosses are at the centre of 
activity in initiating work on the projects. The boss is responsible 
for making sure that the loan is repaid in part with the proceeds from 
the sale of cattle, and he occasionally requests that others pool their 
cash savings to help with the loan repayments. In addition, he 
requests the aid of his followers to complete the tasks necessary to 
maintain the projects: clearing regrowth und~r the fence line every 
few years to create a fire break and to ensure that the wooden posts 
do not rot too rapidly; tightening loose barbed wire; constructing 
additional internal subdivisions for rotational grazing or to facili-
tate the yarding of cattle; planting improved pasture; replacing 
rotten fence posts; and rounding up cattle on various occasions. 
Although the potential tasks are numerous, most people work only one 
or two hours or less per week on the cattle projects. In most cases, 
the followers do not work unless the boss. informs them of the necessary 
tasks. For the parties that the members of the projects stage on 
various occasions, such as at Christmas, the bosses tell their 
followers to pool money and prepare food. Thus, contrary to the find-
ing of Philipp (1975:8) that a general problem in cattle projects in 
Papua New Guinea is the lack of definition of responsibili:t:.y in 
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management, here a clear line of responsibility exists. The more appro-
priate issues are whether or not the bosses' commands or requests are 
followed and .how the project leaders are able to control the labour of 
their followers. 
The followers are motivated to work in the projects for 
several reasons. Obligations arising from kinship and affinal links 
are inf],uential. People also want to maintain the prestige of their 
group. However, the expectation to benefit materially from the proceeds 
of the project is: the most important consideration. A possible alterna-
tive argument is that a big-man, as a powerful leader of the community, 
can obtain free or inexpensive labour from his followers (e.g. Finney 
1973:63). Such an explanation is not valid in Barabuna. First, tradi-
tional leaders of the patrilineage clusters are involved in only three 
of the seven projects. The other project bosses are entrepreneurs and 
lineage leaders, and many of them are able to mobilise just as much 
labour as the traditional leaders can. Second, when big-men reque.st 
labour from their followers to help in subsistence activities, they 
reciprocate by providing a small feast of store-bought foods and beer. 
The amount expended by the big-men for the feast compared with the 
labour input of the "WOrkers is sometimes greater in value than regular 
agricultural rural wages in the area (Kl0-22per week per adult). 
Thus, big-men do not generally obtain free labour for long periods of 
time. 
By expecting to benefit from supporting their cattle bosses, 
the followers imitate aspects of traditional leader:..follower relations. 
However, the problem of becoming over-extractive and losing the support 
of one's followers is less serious for cattle bosses than for traditional 
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leaders for a variety of reasons. The position of the cattle bosses 
is strengthened by the nature of -the 1 inks with outside government 
agencies. The followers have a substantial investment of time, money, 
and land in the projects, thus making it undesirable for them to simply 
leave one project and join another. In addition, once a project is 
established, a· cattle boss is less dependent on his followers than a 
traditional leader because he can use the resources and revenues of 
the project to hire other labourers. 
The nature of cattle boss-follower relationships is not only 
conditioned by traditional custom but also by the nature of the policies 
of the PNGDB and the agricultural extension officers. On the PNGDB 
loan application form there is space for up to three loan applicants, 
though in most cases inBarabWla the two cattle bosses signed as 
applicants. The names of these two loan· applicants are also placed on 
the Clan· Land Usage Agreement, which is··:read before the villagers. 
Almost all subsequent official contacts from the PNGDB and the agri-
cultural:officers to the smallholder projects are made to the loan 
applicants. When various forms have to be signed the agricultural 
officers contact the cattle bosses. When the abattoir in Goroka or 
the government livestock station in Kainantu refund money from the 
3 
sale of cattle, the cattle boss is the recipient of the cash. Loan 
3 When villagers send cattle to the abattoir in Goroka, the abattoir 
sends the proceeds of the sale directly to the PNGDB which, in 
turn, refWlds a small portion of the sale to the cattle bosses. 
The PNGDB retains the rest of the money as a loan repayment. To 
facilitate the marketing of cattle in the Kainantu area, extension 
officers have obtained cattle from smallholders to sell to other 
villagers who have expressed an interest in purchasing cattle. 
They keep the cattle temporarily in the livestock station near 
Kainantu before selling them. The proceeds of the sale are usually 
given to the cattle bosses, though at other times extension officers 
have sent the money directly to the PNGDB .vithout asking the cattle 
bosses' permission. 
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statements from the PNGDB are sent to the cattle bosses, and in ro6st 
cases, only the cattle bosses attend meetings of the Kainantu 
Bulumakau Association. Thus, a whole range of external contacts is 
focussed only on the cattle bosses. As a result, many other villagers 
believe that the project leaders are officially recognised by the PNGDB 
and the agricultural extension officers, and thus their role as cattle 
bosses is legitimated. 
The cattle bosses believe that their links with the agri-
cultural extension agents will ensure the support and backing of the 
government if conflicts in relation to the projects develop with their 
followers or with other villagers. This understanding is related to a 
rather vague notion held by the villagers that recognition by, 
familiarity with, and access to government agencies are important in 
obtaining influence and support from them. Because government agencies 
are felt to have ultimate authority in aetermining the outcome not only 
of certain disputes related to the cattle projects but of a whole range 
of potential problems, such as adultery, murder, and abuse of elected 
office, their recognition and support are highly valued. Both cattle 
bosses and other villagers request aid from the agricultural extension 
officers to settle disputes concerning the cattle enterprises. In most 
c'ases, these government officers tell both the cattle bosses and the 
other villagers to settle their disputes in the village court, because 
the officers do not want to become involved in village affairs. 
However, sometimes the extension agents either give support or what 
is interpreted as support to the cattle bosses, thus reinforcing the 
belief in the village that the project leaders have a privileged 
relationship with the extension agents. Cattle bosses occasionally 
remind their followers of their formal relationship with the government. 
One boss told his followers: 
Only I put the contract with the agricultural 
officers. You do not have a name too [did 
not sign the contract] • 
The cattle bosses use their links with the government to 
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their own advantage in order to mobilise the labour of their followers. 
If the leaders are having difficulty in obtaining labour, they some-
times inform their helpers that an agricultural officer has told them 
that they and their followers must all work on a particular task 
designated by the extension agents, such as fix~ng the stockyard. At 
other times, the bosses tell their followers that an officer has told 
them that if their followers do not help with the cattle project, the 
followers will lose their membership in the project, forfeit any 
potential profits to which they would normally be entitled, and have 
their cattle removed from the project. The followers cannot readily 
verify their project leaders' statements. The cattle bosses' justifi-
cation of actions and requests by referring to directives from agri-
cultural extension officers is partially effective because it is 
patterned on the previous form of relationship with the government; 
patrol officers have told villagers what to do for so long that orders 
from the government have become part of the perceived routine of 
interaction. Although the cattle bosses do not always obtain com-
pliance from their followers when so justifying their actions, their 
relationship with the government does give them added leverage in 
mobilising labour. 
cattle bosses do not always have to threaten or cajole their 
followers into providing labour. If they have been fairly equitable in 
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distributing the profits of the enterprise in their followers' view 
and have not been too demanding in their requests for labour and 
finance (i.e. have not become over-:-extractive), the helpers willingly 
provide labour and finance. The bosses can obtain continued support 
from their followers in a variety of ways. Instead of marketing a 
steer or cow that has died unexpectedly, they can let their followers 
consume it without charge. Instead of sending all the proceeds from 
a cattle sale to the PNGDB, they can distribute some of the money to 
their helpers. 
Other actions by the cattle project leaders are designed not 
to provide an adequate return for their followers, but to gain the 
maximum benefit for themselves. In other words, the phase of over-
extraction is reached when the bosses do not adequately share the 
revenues from the projects with their followers, demand too much labour 
without reciprocating, or in·their followers' view misappropriate pro-
ject revenues for their own personal use. At such times, the followers 
cease providing labour. 
The potential for the bosses to reach what the followers 
believe is the over-extractive phase was aniply demonstrated in two 
incidents during my fieldwork. In one, all the members of one project 
had decided to pool K200 to send to the PNGDB in order to kill and con-
4 
sume one of the steers. However, one of the bosses of the project 
demanded that the followers pool K300: K200 to be sent to the PNGDB 
and KlOO to compensate the cattle boss for all of his hard work on the 
4 It is a common practice for the followers to pool K200 in order to 
purchase a steer from their project for consumption. The K200 is 
sent to the PNGDB. People fear that if they consume the cattle 
without repaying a part of the loan, they would eat all the cattle 
but never finish the loan. 
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project. The followers refused to pool an extra KlOO as the boss 
demanded and also stopped working on the project. Eventually the boss 
reversed his position, and the followers purchased the steer for K200. 
The other incident occurred when members of three of the newest pro-
jects were celebrating because the agricultural extension officers had 
finally delivered a bull to each project after a wait of over one year. 
The bosses of the three projects demanded that they be given a carton 
5 
of beer from each follower who owned an animal held within the project. 
They wanted the beer not only for themselves but to distribute to other 
people who came to visit the party; such generous entertainment 
enhances the prestige of the party giver. As in the above instance, 
the bosses demanded the beer because they worked more often on the pro-
ject than their followers. Several of the followers did comply with 
the demand, though they were embittered. The bosses also gave their 
followers some beer in return, though not as much as they had received. 
At the same time, the bosses said that when their followers' heifers 
matured and carried their first calf, the followers would be charged 
a stud fee of K40 or K50 for use of the bull. If the followers gave 
the leaders a carton of beer now, KlO would be subtracted from the 
eventual fee. If no money was paid at the birth of the first calf, 
the bosses stated that they would keep the new born animal as the 
payment. The purpose of the payment, the bosses claimed, was to help 
repay the loan as well as to reward the bosses for their hard work. 
The followers were irate because such a stud fee was never charged by 
the leaders of the other projects. One disgruntled follower who. gave 
beer to his cattle boss and who would later be charged a stud fee 
stated: 
5 A carton of beer contains twenty-four 0.33 litre bottles. 
I am really upset because I have worked hard in 
the project carrying posts, tightening wire, and 
clearing the fence line. This is our project. 
Why should we be charged for the use of the bulls?~· 
I have worked in vain! 
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A few seconds after I spoke with this follower, his cattle boss stood 
up to give a speech about the party. His opening statement - 'This 
is the project of us two [cattle bosses] ·' - contrasts sharply with the 
sentiments of communalism expressed by the follower and succinctly 
summarises the basis of the.· problem of over-extraction. 
As an alternative to temporarily ceasing work on the pro-
jects, the followers can withdraw from one project and attempt to join 
another in the hope of obtaining better returns. Only two men have 
done so. They responded to their cattle bosses' failure to distribute 
proceeds from the project. Followers rarely renounce completely their 
ties to a particular project because many have substantial investments 
in the project, and they would lose several benefits. A project member 
is entitled to receive a cash amount equivalent to his initial invest-
ment plus a sizeable, though unstated, additional amount when the loan 
. .d 6 is repai • Occasionally, followers receive free beef when cattle 
from their project are marketed. Followers can purchase their own 
animals and place them within the project boundary fence. Withdrawing 
from the project may mean receiving back only the initial amount of 
money invested; all else might be lost. In addition, it is difficult 
to join another project after the fences have been built. The followers 
6 In other enterprises in which people have pooled resources such 
as in trade stores, some managers have returned a 100 per cent 
prof it on the initial investment, though others have returned 
only the original amount received. Thus, no standard procedure 
for repaying investments exists, though the followers in the 
cattle projects expect a considerable return because they have 
contributed so much labour and land. 
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of established projects do not want others to join because they have 
already finished the most demanding task themselves, and the addition 
of new members would reduce the potential returns to each helper. 
Whereas the followers are dependent on the state of leader,.. 
follower relations for their returns, the bosses are less dependent 
on their followers once the project is constructed. From the turnoff 
and revenues of a project, a cattle boss has enough resources at his 
l 
command to hire temporary labour to perform tasks on the project. 
The cattle boss of project #2 almost exclusively uses such labour, 
repaying them with either cash or beef; most of his previous followers 
have either left the project or rarely work because of his failure to 
reciprocate for the labour they provided. 
As the distributors of most of the profits from the enter-
prise, t.he cattle bosses have additional leverage. Those followers 
who contribute the most money and labour receive the most wnen either 
money or beef is distributed. As an example of their leverage, one 
cattle boss gave two of his followers a calf each (value KlOO) as a 
reward for their considerable labour expended on the project. In addi-
tion, the cattle bosses are in a position to subsidise their followers 
who want to purchase a calf from the project herd; they usually lower 
the normal price for a calf by KlO or K20. Thus, the cattle bosses 
control accessibility to many benefits of the project. 
Although all the cattle project bosses are faced with the 
problem of mobilising labour, some are more adept in obtaining labour 
than others. Some resort to threats more than others. No single 
pattern in the behaviour of the bosses can be discerned. This variation 
is amplified because of the lack of precedent in leader-follower 
relationships in an enterprise of this kind. Some cattle bosses 
follow the patterns established by earlier project leaders, whereas 
others are more innovative, though not necessarily more successful 
in obtaining labour. 
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The control of labour is relevant to the distribution of the 
benefits of the enterprise. rbst of the income from the projects has 
been sent to the PNGDB to repay the loan and has not been divided 
among the cattle project leaders and their followers. Nevertheless,. 
the initial distribution of benefits of the enterprises is revealing 
and can be used as a likely indication of future trends. 
In analysing the distribution of the proceeds, an ethno-
centric bias suggesting that input·s should be directly proportional 
to benefits will distort any understanding; such an accounting is 
not traditional in Tairora society. For example, if one man contri-
butes K20 to an exchange and another man gives only KlO, the one 
giving K20 may receive from the return prestation only 20 per cent 
more than the second individual. Perhaps the best indication that 
the followers are not satisfied with their returns is their numerous 
complaints. 
rbst of the followers expect to receive the major return on 
their investment of labour and cash after the loans are repaid. 
Whether the repayment will be in one lump sum or in a series of pay-
ments for the duration of the enterprise has not yet been decided, but 
a majority expect to receive cash as opposed to cattle. The villagers 
state that after the loan is repaid, the cattle purchased with funds 
from the PNGDB and the progeny of these cattle will belong to the 
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cattle bosses, though in a few instances the leaders might give a 
calf to an individual who has repeatedly Helped with the project. 
An accounting of the financial inputs and returns is made 
in Table 3.1. A few estimates had to be made, but the results a~e 
very close approximations. For comparative and explanatory purposes, 
data for each of the seven projects are included separately. The data 
are aggregated into two groups: cattle bosses and followers. Indi-
vidual variation within each project is not considered. The number 
of followers in each project was noted earlier in Table 2.3. Each 
project currently has two cattle bosses, .except #2 which has one. 
Finally, not all the followers have contributed financially to the 
building of the projects and the repayment of the loans. 
The financial contributions of the cattle bosses and their 
followers to start the projects are listed in columns 2 and 3 
. 1 7 respective y. In the first three projects, the bosses as a group 
contributed more than the followers. The situation is reversed in 
the four most recently built projects, which are listed last in the 
table. However, the cattle bosses in.the last four projects justify 
their status in relation to their helpers by stating that they have 
7 Data were obtained by interviewing, surveying the project boundary 
fences, and cross checking the data. The followers were asked how 
much they contributed, and then, as a cross check, the bosses were 
asked how much each follower contributed. Only a few major discre-
pancies were found and were further cross checked against other 
interviews. The most unreliable estimates were given by the bosses 
on their own contributions. However, because over 90 per cent of 
the money to start a project is used to purchase barbed wire, it 
was possible to cross check the bosses' statements. All the pro-
jects were surveyed with compass and tape, and the number of wires 
(three or four) on each length of survey was recorded, thus yield-
ing the total amount of wire purchased. By knowing the cost of 
the wire at the time of purchase and the contributions of the 
followers, it was possible to estimate the contributions of the 
bosses themselves. 
Table 3.1 
a FINANCIAL DATA CONCERNING THE CATTLE PROJECTS 
(in Kina) 
Initial Contributions 
(1) (2) (3) (4) (5) (6) (7) (8) 
Project·. Years 
Nui:nber Stocked Followers' Total 
Bosses' Followers' Households PNGDB Gross 
Contributing Loan Income 
Loan Loan Repayments Repayments Plus by Incidental 
Expensesb Followers 
1 8 240 30 1 .2427 2383 2323 230 
2 4 330 40 3 3690 2525 1850 68 
3 4 404 146 7 6010 4289 3180 195 
4 2 200 450 28 4449 1335 1510 90 
5 2 180 235 7 4320 1354 1280 0 
6 2 284 436 8 3450 1000 930 0 
7 2 150 200 17 2798 464 280 100 
a As of November, 1977. 
Distribution of Proceeds 
(9) (10) (11) (12) 
Revenue Revenue Net Income of Net Income of Given to Kept by Bossese Follower sf Followers Bossesd 
0 290 50 -260 
20 723 393 -88 
155c ll49 745 -186 
16 -101 -301 -524 
14 60 -120 -221 
90 -20 -304 -346 
0 284 134 -300 
b 'Incidental expenses' include costs for various services and supplies not covered by the loan. For the first three projects, K200 has 
been added for such expenses and K50 for the last four projects. These figures ·are approximations. 
c Not included in this total is the value of the two calves given to two followers. 
d Column 10 
e Column 11 
f Column 12 
(Columns 6+8) - (Columns 7+9). 
Column 10 - Column 2. 
Column 9 - (Columns 3+8). 
I-' 
I-' 
U1 
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contributed more money and labour than any single individual. In most 
cases, this is true at an individual ZeveZ, but not at the _aggregate 
level. This is clearl~ shown in Figure 3.1. Except in two cases, no 
individual follower can assert that he contributed more money than his 
cattle boss, though the followers as a group could make such a claim 
against the bosses as a group in the last four projects but never do so. 
The advantage of having a large number of followers contributing small 
amounts of money is readily apparent. 
The followers have also made significant contributions from 
their own financial resources in helping to repay the loans (column 8). 
Project leaders and their followers usually pool money to make the 
first few loan repayments, and afterwards, revenues from the sale of 
cattle are used to repay the loan. No data are listed for the bosses' 
loan repayments because it is impossible to discover. whether they used 
their own income from other sources or that derived from the projects 
' to contribute to the repaying of the loans. 
The gross income generated by the projects is detailed in 
column 6. The income proportional to the loan granted by the PNGDB 
(column 5) is less in the last four projects because they have not 
had their stock as long as the other three projects (column 1) • Sale 
prices for cattle vary considerably. In 1977, project leaders sold 
weaners for KlOO to Kl50 per head depending on size. Mature steers 
were sold for K200 to K300 per head. People from the village wishing .· 
to invest in cattle purchased most of the weaners. fust of the ste.ers 
were sold to people from other villages, to the abattoir, and to members 
of the project wishing to consume beef. Cattle are not cut up and 
marketed in pieces unless an animal unexpectedly dies or is close to 
Amount 
contributed 
(Kina) 
201 - 250 
151-200 
101-150 
91 - 100 
81 - 90 
71 - 80 
61 - 70 
51 - 60 
41 - 50 
31 - 40 
21 - 30 
11 - 20 
6 - 10 
1 - 5 
1 2 
• • 
• 
... 
• 
• 
• • 
Project number 
3 4 
• 
• 
•• 
• • 
• • 
• • eeeeo 
• • • • • • • • 
• • • • • • • • • 
• • • • 
••• 
A One project boss 
• One follower 
5 
• 
•• 
• 
• 
• • 
• • 
6 
•• 
• 
• 
• 
• 
• • • • 
Figure 3.1: Frequency Distribution of Contributions by 
Individuals to Start'Cattle Projects. 
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• 
• 
• 
• • • 
••• 
• • • 
• • • 
• • • • 
death; prices received for marketing a large animal range from only 
K20 to K80. 
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The cattle bosses have not distributed much of the income 
from the projects to their followers (column 9). Although the latter 
do expect their major return after the loan is repaid, they have been 
unhappy with the small returns given to them so far. Instead,· the 
cattle bosses have kept most of the proceeds not sent to the Bank for 
themselves (column 10). In one project, the two leaders retained 
approximately Kll49. In the two cases where a minus sign appears in 
column 10, the bosses have spent more money on repaying the loan than 
they have retained for themselves. Their financial situation will 
improve as more cattle are sold. Aggregated data from the first ~hree 
projects, which have existed the longest, are instructive; . the bosses 
have contributed 58·per cent of the money to start the projects and 
repay the loans, whereas they have kept··93 per cent of the revenues 
for themselves. 
Also revealing are the figures in columns 11 and 12 in which 
the net incomes (or deficits), defined as the total financial inputs 
compared with the cashretums, of the bosses and followers respectively 
are detailed. The bosses again have obviously fared much better than 
their followers. In three of the seven projects, the bosses have 
showed a net gain, whereas in every project the followers as a group 
have not received as much money as they had invested. Even when both 
the bosses and followers have deficits, the deficits of the bosses as 
a group are less. 
Although the followers in each project are likely to 
eventually receive more money than they have invested, as a group they 
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will never receive as much as the bosses will. That is, within each 
project, the combined net income of the cattle bosses wil.l always be 
greater than the combined net income of all the followers. Clearly, 
the cattle project leaders are and will continue to be the chief bene-
ficiaries of the KSOO to K2000 that each project has the potential of 
generating annually from the sale of its herd, a rather large amount 
in a village in which the average income per household in 1977 was 
approximately K325. The potential for the emergence of greater in-
equalities in monetary wealth than previously existed is evident. 
To complete the accounting of the benefits that the followers 
receive from the enterprises, two additional advantages not related to 
the income potential of the general herd controlled by the cattle 
bosses must be considered. One is free beef. The other is the profit 
obtainable from individually-owned cattle. 
The followers may receive free meat. As column 2 of 
Table 3.2 shows, the cattle bosses have given their followers free meat 
or entrails only on a limited number of occasions considering how long 
the projects have been in operation. Only once did a project boss 
specifically kill a steer to reward the followers for their work 
efforts. On all other occasions, the helpers have received free meat 
or entrails only when an animal died unexpectedly. Sometimes the bosses 
gave them only the pieces of beef that were not sold, though at other 
times the helpers received the entire animal to consume. In one pro-
ject, the followers have received free meat 13 times, but only because 
the project is heavily overstocked and the breeder mortality rate is 
very high. 
Table 3.2 
OTHER BENEFITS RECEIVED BY FOLLOWERSa 
Project 
Number 
1 
2 
3 
4 
5 
6 
7 
(1) 
Total 
Number of 
cattle 
26 
20 
44 
22b 
25b 
-16b 
9b 
a As of November, 1977. 
(2) (3} 
Number of Occasions Number of 
Beef or Entrails Followers 
Received Free Who Currently Own Cattle 
1 le 
5 1 
13 6 
2 7c 
1 3 
0 3 
0 0 
b Project is not fully stocked. __ More cattle funded by PNGDB 
loan will be received. 
c One follower owns two head of cattle. 
The major benefit that the members of the projects have 
received so far is the ability to purchase their own animals and r.un 
th~ with the rest of the project herd. As of November 1977, 21 
followers owned their own cattle; only two helpers owned more than 
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one animal. Some purchased a steer, expecting a return on investment 
in approximately 24 to 30 months. Three helpers each bought a steer 
for K.100 in 1975 and sold them at an average price of K287 in 1977. 
After repaying the men who lent money to help purchase the steers, these 
followers kept the rest of the proceeds. Others prefer to purchase 
heifers; the wait for a monetary return is longer, but the potential 
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profits are greater when the progeny are eventually sold. Cows have 
a much higher mortality rate than steers8 because of lactation stress 
(Leche 1977:11), and thus an investment in a heifer is more risky. The 
benefits that the followers will receive from the sale of their own 
animals will be small in comparison with the proceeds that the bosses 
will obtain from the sale of their own herds. Whereas most followers 
will have approximately one or two animals, each boss will most likely 
have ten to 20 head of cattle. 
The accounting so far has only been concerned with the returns 
to money invested. If the labour inputs into building the projects and 
maintaining them since·they·were constructed are also considered, ths 
returns to the followers are even less promising. It is impossible to 
reconstruct how much time each of the villagers spent in the past 
working on the projects, but during my period of fieldwork diaries were 
kept concerning the number of times individuals worked in two projects 
(#3 and #4). The results in Figure 3.2, which are aggregated into 
househc>lds, parallel those in Figure 3.1. As a group, the followers' 
households contributed labour more frequently than the bosses' did, but 
except in one case, the bosses' households 'WOrked more often than did 
any one of their followers'. Such differences only accentuate the dis-
parity in the potential returns between the followers.and the bosses. 
This pattern of labour inputs is not found in all the projects. In 
projects #1 and #2, the bosses and their wives do most of the 'WOrk 
themselves with occasional assistance from one or t'WO helpers. In two 
other projects, one of the two cattle bosses rarely provides labour 
8 I estimate that on smallholder cattle projects in the highlands, 
the breeder mortality rate is 15 per cent and that of steers is 
3 per cent. 
Number of 
times worked 
51 - 55 
46 - 50 ' 
41 - 45 
36 - 40 
31 - 35 
26 - 30 
21 - 25 
16 - 20 
11 - 15 
6 - 10 
1 - 5 
Project 3 (a) Project 4 (b) 
.. 
• 
.. . ... 
• • • 
• 
• • • 
• • • • • • • • 
• • • • • • • • • • • • • • • • • • • • • 
Bosses 90 Bosses 63 
Followers 188 Followers 134 
A One household of cattle project boss 
• One household of follower 
(a) Period covers 20 January to 30 November 
(b) Period covers 21 January to 21 February 
2 March to 28 May 
8 June to 30 September 
Figure 3.2: Frequency Distribution of Number 
of Times Households Worked on 
Cattle Projects. 
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for the project, though each has contributed much money to help justify 
his status as a leader. 
The cattle bosses have a major advantage in the exclusive 
ability to give away in exchanges both the cattle originally purchased 
with funds obtained from the PNGDB as well as the progeny of these 
cattle. This privilege not only gives them an additional source of 
income but enhances their prestige as well. Generosity in exchanges 
is highly respected, and giving a steer in an exchange is a mark of 
generosity. In several instances, a cattle boss killed a steer to 
provide a lavish feast on a special occasion and distributed the meat 
to those who attended the party. More frequently, however, project 
.leaders killed and gave a steer in an exchange with the expectation 
that money would be reciprocated by the recipients of the beef. These 
exchanges are patterned on traditional exchanges involving pigs except 
that now money and cattle are involved In the transaction. 
Cattle bosses are able to sponsor a singsing in which one or 
more groups are invited to come in traditional dress and dance within 
a specially-built round enclosure. Depending upon the personal and 
kinship links to the sponsor of the singsing, guests are charged up to 
K20 each. The guests dance from night until dawn the next day and are 
given food and beer throughout the night; when ready to leave in the 
morning, they receive beef., pork, and othe.r foods. Based on the 
limited data I collected on the subject, I suggest that the financial 
returns for a singsing are quite poor. However, prestige accrues to 
the sponsor if he and his helpers provide much food and beer for the 
fee-paying entrants. Killing a steer for the feast enhances the 
occasion. One or two singsings are staged in Barabuna each year; 
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seven of the last eight were sponsored by cattle bosses. Most other 
people do not have either the accessibility to cattle to use or·the 
ability to influence the many others whose help is needed to provide 
food and fire"WOod and to construct the singsing enclosure. With his 
followers in the project as the core of his support, a project leader 
is more able to stage such a festivity, which brings him renown and 
prestige. 
Another type of income-earning transaction is an exchange 
9 between kandere . The cattle boss gives the slaughtered steer to 
either his own elder kandere or to those of his children. The amount 
of money reciprocated is usually between K250 and K300, depending on 
the size. of the animal' the amount of beer and other foods given with 
the steer, and the generosity of the kandere. The cattle boss sends 
K200 to the PNGDB, distributes some to those who provided other foods 
for the exchange, and keeps the rest hiiitself. When the loan is repaid, 
a cattle boss will be able to keep an additional K200 for himself.· 
Land Tenure 
Land tenure concerns not only a society's rules governing 
the use of land but also rights in other environmental resources and 
cultural artifacts such as hunting and gathering sites, cultivated 
trees of economic importance, streams, houses and house sites 
(Harding 1972:604). By providing criteria of accessibility, the 
principles of land tenure define the relationship among individuals 
9 Kandere is a classificatory term in Tok Pisin used by the Barabunans 
to refer to either the mother's brothers or the sister's children. 
The relation'bet~een kandere is one of affection and mutual assistance, 
and the two are linked in a series of exchanges from birth to death. 
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and groups regarding the utilisation of environmental resources and 
cultural artifacts. In addition, such rules are a reflection of some 
of the social divisions and inequality existing within a society. 
Many case studies and summaries of land tenure in Melanesia have been 
published, and many warn of the dangers of applying Western concepts 
such as fee simple and ownership to subsistence-oriented societies 
in the Third World (Epstein 1969; Crocombe and Hide 1971; Ogan 1971; 
Harding 1972). 
The delineation of rules of land tenure is fraught with many 
difficulties. Even the term 'rule' itself is misleading because it 
implies predetermined procedures and principles to be applied to all 
subsequent cases. As Harding (1972:606) noted: 
Since principles of land tenure are not codified, 
and since in disputes there was formerly no agency 
independent of and superior to the litigants them-
selves that was charged with preserving and inter-
preting principles, customary rules are subject, 
to a marked degree, to the pressure' of c_ircumstances 
and dominant interests. 
In the beginning of my fieldwork when I naively asked about 
which actor in a hypothetical situation would have the right to plant 
a garden in a disputed area, an _informant stated a principle similar 
to that noted by Harding. He declared quite concisely, 'Whoever is 
strong will win the dispute', whereas I was expecting a neat formula-
tion of rules defined by various criteria such as kinship or residence. 
Another problem in describing the system is that it is in a state of 
flux due to changing economic and social conditions, and different 
individuals and groups have vested interests in perpetuating different 
viewpoints. With these caveats in mind, the analysis can proceed. 
. ; 
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Each patrilineage cluster is associated with a particular 
tract of land within the village territory where their ancestors first 
settled when they entered the valley (see Map 3.1). Each clusters' 
land is further divided into strips associated with a patrilineage or 
groups of patrilineages. The strips run roughly parallel to each 
other from the forest to the grassland so that all the groups control 
land in lx>th environmental zones. The ancestors partitioned the village 
territory in this form, though some modifications to boundaries have 
since been made. In To'ukena territory, most patrilineages are asso-
ciated with a single strip of land. In Barabuna territory, two minimal 
patrilineage units are associated jointly with one strip and the two 
others with a second one. These divisions do ·not imply exclusive con-
trol because members of the other patrilineages and patrilineage clusters 
also have rights in the strips. I did not obtain information on the. 
divisions within the territory of thethird patrilineage cluster. 
There is also a tract of land in the eastern corner of the 
village territory called Raeraebula that was obtained by conquest 
during the precontact era (see Map 3 .1). This area is not the domain 
of any one cluster but is considered the property of all the village 
inhabitants. However, recently members of the Kainu patrilineage of 
the Barabuna cluster who live in the hamlet closest to this area have 
claimed the land as part of their patrilineage's domain, and they have 
stated that they do not want other people planting gardens there. 
Although these requests have been ignored, the claim does illustrate 
an important principle of land tenure; residence is associated with 
control of the land. 
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Map 3.1: Patrilineage Cluster Territories. 
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A consideration of the antecedent, historical conditions 
that have.influenced land use and settlement will aid in understanding 
the principles of land tenure. Before pacification, group survival 
was the major concern in response to the constant threat of warfare. 
Members of the three patrilineage clusters often lived near each other 
in pallisaded hamlets. They also made gardens in close proximity to 
the hamlets because such a gardening site was less susceptible to sur-
prise enemy attack, and people could more readily seek shelter within 
the hamlets. Security in numbers was the prime consideration, and given 
the abundance of land, the people of one cluster did not prevent members 
of another cluster from gardening on their land. In addition, villagers 
often changed hamlet sites because of defeat in warfare, and thus mem-
bers of different patrilineage clusters lived together in several 
different areas of the village territory. The land immediately 
adjacent to the sites whe:r;e large aggre?Jations from different clusters 
lived together in the past is considered as not being the. domain of 
any one cluster, but the property of all because land rights established 
by cultivation in these areas are so mixed. 
In summary, the villag~ territory is divided into three 
tracts of land each associated with a patrilineage cluster. Another 
tract of land in the eastern corner of the territory is the joint 
property of the villagers. In addition, a few previous settlement 
sites within the territory of the clusters are not considered as part 
of the domain of any one cluster. 
The big-man of each patrilineage cluster acts as the spokes-
man and guardian of the cluster's territory. In this role, the leader 
is cal led the bata 'ara raa 1 aikibae baiin tira ore the 'man who supervises 
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land'. He does not direct activities or allocate land, but instead 
he performs more generalised functions. The leader protects the 
cluster's territory against the claims of the members of other clusters 
as well as other villages; thus, when one big-man saw the people of 
another cluster attempting to enclose his cluster's land within their 
cattle project he vociferously objected, and they changed the direction 
of the boundary fence. 
On such occasions, the big-man's skill in oratory is crucial; 
he must 'talk strong', persuasively, and forcefully in defending the 
cluster's territory. His superior knowledge of genealogy and pre-
viously established land rights enables him to mediate disputes over 
land and other property within the cluster's territory. Negotiation 
with government officials concerning either the lease or sale of land 
is another responsibility of the bata 'ara raa 'aikibae baiintira. Some 
informants state that he can also forbid another villager who cannot 
trace descent to the cluster from gardening within the cluster's domain, 
though I could not discover any such restriction in the past. The 
retired big-man of To 'ukena stated that he had never forbidden anyone 
from planting in his cluster's territory because 'we are all from 
one place', highlighting the importance previously attached to village 
unity and solidarity. The change in some villagers' attitudes is a 
function of the realisation of the increasing economic value of land. 
For example, people fear that if the government purchases a part of 
their cluster's land, they will not receive much money if people from 
other clusters have also established land rights in the tract being 
sold; those from the other cluster VX)Uld demand a portion of the pro-
ceeds of the sale. 
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The big-man is the spokesman for the cluster as a whole. 
The senior active member of the constituent patrilineages also acts 
as spokesman and guardian for his patrilineage 's estate. Called the 
bataora, or 'ground father', his role is to ensure that others do not 
encroach on the lineage's domain. He usually shows considerable 
tolerance in allowing anyone to prepare gardens on his lineage's strip, 
but if several non-cluster members intend to prepare rather large 
gardens together on the tract, he will vigorously protest. Such pro-
tests are usually heeded, because the gardeners fear that.the bata ora 
will perform sorcery on their gardens. 
At other times, disputes over property rights are not the 
concern of groups but of, their constituent members. Ultimately, 
individuals are responsible for the defence of their .own property 
rights, either by force or persuasion. Disputes over property rights 
are now often settled in the village colirt. 
A classification of the various rights or claims that 
individuals have in property greatly simplifies reality and does not 
do justice to the complexities of Melanesian systems of land tenure 
(Ogan 1971:84). Detailing the rights of individuals and groups will 
not, by itself, explain observed patterns of behaviour. Sometimes 
individuals plant in areas not because they have clearly specified 
rights, but because no one objects. The traditional system of land 
tenure in Barabuna was extremely flexible, reflecting a low population 
density, the pressures of warfare, and the absence of production for 
commercial exchange. Nevertheless, general categories of rights in 
property can be discerned; breaches of these rights often cause con-
flict, and villagers refer to certain general principles in settling 
property disputes. Given these considerations and for the sake of 
clarity, I employ part of Epstein's (1969) typology of property 
rights with certain modifications to more accurately describe the 
land tenure system in Barabuna. 
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Rights that are held by all members of the village community 
regardless of kin group affiliation are rights of commonality. These are 
denied to people from other villages. Everyone in the village may hunt 
and gather environmental resources throughout the territory. Some of 
the more important. resources in which all have rights of commonality 
are firewood, wood for housing and fence posts,. cordage, Imperata grass 
for roof thatching, a variety of edible mushrooms, wild edible tree 
leaves and seeds, wild betel nut (Areca sp.), various edible insects, 
birds, mammals, fish and eels, and naturally occurring substances used 
for both curing and sorcery. These resources are plentiful except for 
some mammals and birds. In addition, a· household's pigs may forage any-
where on land not used for gardens. 
A proprietary right is the ultimate interest that an indi-
vidual may have in property. It includes the right of beneficial use 
and administration and sometimes the power to transfer these rights. 
Proprietary rights are obtained by either one's own effort, inheritance, 
or gift transfer and give superior title and immunity from trespass. 
When a person cuts vegetation to prepare a garden on land 
that has not been used for gardening within memory, he is clearing 
araka bata or 'new land'. When the garden is fallowed and vegetation 
regrowth is well developed on the plot, the land and regrowth together 
are referred to as kandu. This term also signifies proprietary rights 
established by first cultivation, and these rights are passed by 
inheritance from father to son. 
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Rights similar to a kandu can be established by cultivating 
a piece of land that was gardened by another person in the past if 
either the original gardener or his descendants (if any) are unlikely 
to recultivate the plot in the future. During the period before 
Administration control, families sometimes emigrated to other areas 
to seek refuge during warfare, and some never returned to Barabuna. 
Present members of the village .ignore such families' previous land 
r.ights. 
Proprietary rights do not lapse during the long_ fallow 
period. Villagers plant both CordyZine sp. (i;a,nket in Tok Pisin) and 
the Casuarina sp. tree around the borders of gardens on good, arable 
land to signify the continuity of their interests. If a person 
wishes to prepare a garden on land in which another has a proprietary 
interest, he should first request the permission of the right-holder, 
and if permission is given, only temporary use rights are conferred; 
the grantor still retains his proprietary rights. Occasionally, 
people do not seek permission. _If the person clearing the plot has a 
particularly close kinship or personal relation with the man 
holding the proprietary right and the right-holder is unlikely to 
recultivate the plot because of old age or change in residence, no 
protest will be made. However, at other times those with proprietary 
rights vigorously object to encroachment and often drape ferns such 
as Pteridiwn aquiZinwn on a stick as a symbol forbidding the use of 
the land. 
An individual can also obtain a proprietary interest in 
trees of economic importance such as coffee, Pandanus nut, and high-
lands betel nut (Areoa sp.) by planting, inheritance, or. gift. 
133 
Having such an interest does not, in itself, confer rights to the 
ground below the trees. Thus, one may receive as a gift a grove of 
Pandanus trees, but the land upon which the~ grow remains the property 
of the grantor or his kin group. However, the de facto situation is 
often different. For example, people who have been granted temporary 
use rights in a portion of a garden plot cleared by another occasion-
ally request and are granted permission to plant coffee on the portion 
allocated to them when the garden is ready to be fallowed. Although 
the person who initially cleared the garden may technically have pro-
prietary rights in the ground, he is excluded from using it because 
the coffee trees have been planted. As people usually plant new 
coffee trees next to old ones, the likelihood of the original right-
holder using the land in the future is remote. 
Reflecting the intermixing of land use by members of different 
patrilineage clusters in the past, proprietary rights in a patrilineage's 
tract are held by both lineage members and outsiders. Nevertheless, 
the patrilineage strip is primarily associated with a particular patri-
lineage or group of lineages and not the outsiders who have rights in 
its land. Previously uncultivated land remains part of the patrilineage's 
estate. When people established cattle projects, they did so largely on 
their own patrilineage's tract, even though they enclosed land in which 
outsiders also had proprietary rights. When the outsiders voiced 
objections, the cattle bosses told them that the land did not belong to 
them (even though they had proprietary rights) but was the property of 
the cattle bosses' agnatic ancestors. Such disputes underline the 
cohtingent nature of the rules of land tenure. If the cattle pro-
jects had not .been built, no challenge 'WOuld have been made to the 
proprietary rights of the outsiders. 
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Propri~tary r_ights sometimes confer the right of permanent 
transfer. A man may grant these rights in a plot of land that he 
cleared first, but cannot do so with such rights obtained by inheri-
tance or transfer. Similarly, he can transfer the proprietary rights 
to trees of economic importance that he has planted, but not those 
that he has received as a gift. Some informants state that trees 
obtained by inheritance may be given to others. A villager should 
only transfer proprietary rights in land in his own patrilineage 
cluster's territory and preferably in his patrilineage strip, though 
exceptions to this general rule can be found. However, any man can 
transfer rights to land in RaeraebuZa, which is not the domain of any 
of the clusters. 
I have recorded four types of property transfers. First, a 
patrilineage or cluster as a unit may grant a non-agnate a portion of 
its estate to reciprocate for some special service; this kind of 
transfer is rare today. Second, a man may sell for cash a plot in 
which he has proprietary rights, thereby transferring the rights to 
the buyer. This occurred twice when men sold garden plots ready to 
be fallowed to others. who wanted to plant coffee. The first buyer was 
a man and the second a woman. Third, if a man is sick or old and a 
non-agnate continually aids him in his discomfort by bringing him 
firewood, water, food, or killing a J:>ig for him, the man may recipro-
cate by granting proprietary rights in a plot of land or in trees of 
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economic value. Fourth, an elder ka.ndere may transfer rights to a 
younger one, male or female, t() reciprocate for the pigs, food, beer, 
and help given to him by or on,pehalf of the younger kandere. 
Proprietary rights in trees of economic value are granted 
more frequently than those in land, though neither type of gift accounts 
for more than a ¥ery small portion of an adult's rights. Males receive 
these gifts more often than females, and only men are able to make the 
grants. 
A diversity of opinion exists within the village concerning 
where individuals should be allowed to establish proprietary r_ights. 
In most cases, people establish rights in the land of their own patri-
lineage cluster or in RaeraebuZa. Some villagers prefer that this 
. practice should be the rule, and to support their position, they 
state that government patrol officers told them previously that they 
should only clear ax>aka. bata on their patrlineage cluster's land. The 
veracity of this statement cannot be tested, but instances of govern-
ment communications being distorted or misunderstood by villagers are 
not uncommon. As already noted, realisation of the increasing economic 
value of land is the major factor motivating attempts to restrict 
access to a cluster's resources. 
T-wo qualifications concerning the relationship between the 
spatial pattern of acquiring proprietary rights and kin group member-
ship are necessary. First, many men plant coffee trees near their 
homes regardless of which cluster controls the land. Second, several 
men reside in the hamlet of their wife's agnates, help their affinal 
kin in exchanges, co"-operate with them in daily affairs, and garden 
with them. These men are felt to have joined their wife's cluster 
and thus have the right to establish proprietary rights in that 
cluster's land. This right passes to the sons of the men residing 
uxorilocally, though these children also retain their rights in 
their father's original patrilineage cluster. 
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Rights of encwnbranee give an individual a·claim upon the 
land and assets of others by virtue of the person's relationship with 
the right-holders. A younger kandere may request from an older one if he 
is alive,.or from the older kandere's agnates if he is dead, either 
a tract of land or a grove of trees of economic value in which the elder 
kandere had a proprietary interest. These requests are rarely refused 
if relations between the two kandere have been good. The transfer con-
fers proprietary rights. 
Other encumbrance rights confer temporary privileges. 
A woman may plant food on the land ,in which her father has proprietary 
rights and on the previously uncultivated land of her father's and 
mother's patrilineage .clusters. A man also has the right to plant food 
on the previously uncultivated land of his mother's cluster, though 
whether this would establish proprietary rights is debatable. The en-
cumbrance ,rights held by children of the cluster members give only the 
right of temporary use and not of transfer. These children's claims 
to land not cultivated within memory are secondary to those of male 
agnates in the cluster associated with the land. 
Temporary use rights differ from rights of encumbrance because 
they depend upon the desire of the granter and not necessarily upon the 
claims of others. When a gardener has finished clearing a plot, he or 
she may mark specific portions of the area for others to plant 
food. The grant of temporary use rights is valid only for the life of 
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the garden; when the cultivated.area is fallowed, all rights in the 
land revert to the holder of proprietary rights. One person often 
designates three or four other villagers to garden on allotted portions, 
and the recipients often reciprocate with a similar type of grant within 
the next few years. 
· The duration of the temporary use rights granted varies. In 
most cases, the grant enables a person to plant several times 
until ready to fallow the. garden area. At other times, an individual 
requests that another gardener plant a specified crop, usually peanuts 
or winged bean, only once with the understanding that the granter will 
be given a portion of the harvest. The granter specifies the crop 
because his own supply of the food is low. 
The land tenure system was sufficiently flexible to ensure 
that everyone had favourable access to the productive resources needed 
to provide for the necessities of life and participation in social 
affairs. This flexibility was a product both of the conditions exist-
ing during the precontact era and of a relatively low population density. 
Highly restrictive rules of access to land traditionally did not exist 
in Barabuna. The rules or principles in the system did not perpetuate 
social stratification based on differential access to resources. 
Cattle Projects and Land Tenure 
The PNGDB was aware that no single individual within a village 
community controlled all the land needed to establish commercial 
ventures such as cattle projects. (Gunton 1974:108). Rights in land are 
ve'sted ultimately in groups, and the land rights of individuals are 
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highly :intermixed. Not wishing to lend money for projects on disputed 
land, the Bank :introduced the Clan Land Usage Agreement. Two leaders 
of the loan applicant's 'clan' must indicate on the Agreement that the 
other members of the clan have granted the loan applicant the sole right 
for life to use the land enclosed by the project boundary fence for 
cattle rais:ing (ibid. :109). The Agreement states: 
We, the undersigned, being representatives of the 
•••••••••• Clan, hereby acknowledge that •. 
(Applicant's name) •••••.•••• has the right under 
native law and custom for the whole of his lifetime 
to use the land known as •••••••••• (or more particu-
larly described :in the plan on the reverse hereof) 
for the purpose of •••••••••••• ~ •••••.••••••.•••••• 
with the right to receive the proceeds of crops, 
trees and palms grown, livestock grazed and/or 
business conducted on the said land. We certify 
that all members of the said clan agree to the truth 
of this certificate and that we are the persons 
authorised by the clan to sign it. 
To provide a description of the area re!erred to :in the document, 
agricultural extension officers either make a compass traverse of the 
boundary or provide a sketch plan. The purpose of the Agreement is 
to give the Bank's borrowers. secure tenure to ensure that conflict:ing 
claims to land do not h:inder . the repaymen·t of the loan. 
The significance that Barabunans attach to the Agreement 
varies depending on the groups concerned. Many people consent to the 
enclosure even though they are not members of the cattle project. 
Some feel thq.t their major gardening areas will not be affected and 
therefore make no protest; others hope that the project will enhance 
the prestige of the village. The followers also consent to the en-
closure, but they certainly do not believe that they have given up 
their land for their project leaders' exclusive use. They feel that 
they have rights in the project, and that the enterprise is on their 
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land and not just the bosses.'. The helpers have agreed to relinquish 
some of their rights in the land because they expect to benefit 
materially from the project and to enhance the prestige of their group. 
The following dispute between the cattle bosses and other 
villagers indicates that the conununity members never intended to grant 
exclusive rights of use to the bosses. Pigs are a problem for cattle 
project leaders because they uproot pastures. Officials at the Kainantu 
Bulumakau Association suggested that project leaders request compensa-
tion at the village court from the owners of pigs that damaged cattl.e 
pastures. Some cattle bosses state that extension officers also told 
them to kill such pigs. Project leaders in :earabuna threatened to make 
claims for compensation in the village court, and two killed a few 
trespassing pigs that were rooting in the pasture. Both actions made 
the villagers irate. An informant recalled one villager's rebuke to a 
cattle boss at the time of the dispute:--· 
It is not as if we just gave you the ground for free. 
You did not pay us money. If you want to shoot our 
pigs ~r take us to court, it is better that you give 
us money for the land. 
After the altercation, the project leaders ceased making claims for 
compensation and killing trespassing pigs. Pigs are thus free to root 
inside the projects. The project leaders could not gain exclusive con-
trol over the use of the land. 
Nevertheless, the Agreement is important for the cattle bosses 
because it validates their considerable, though not exclusive, control 
over the land enclosed by the project boundary fences. The cattle 
bosses stress that the land is theirs because it has been given to them, 
and that the boundary of the project was officially, and to them 
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symbolically, demarcated when the agricultural extension officers 
either surveyed or sketched the boundary of the project. The bosses 
may also be able to secure the support of extension officers; in at 
least one instance, an extension agent told a cattle boss to disregard 
the claim of another villager to land within the boss's project 
because the,Agreement had already been signed. 
The project leaders do not rely exclusively on the Agreement 
to validate their position in relation to the land. Erecting a barbed 
wire boundary fence is the most significant action in.gaining control over 
the land. The project leaders assert a similar degree of control over 
the land obtained when they expand their project even though the addi-
tional land is not covered by the Agreement. Nevertheless, the Clan 
Land Usage Agreement reinforces the position of the cattle bosses. 
The establishment of the projects and the villagers' inter'."" 
pretations of the Clan Land Usage Agreement have created two systems 
of land tenure within the village. The principles of land tenure 
specified previously apply to the area outside the projects. New 
principles apply to the land within the enterprises. Proprietary, 
encumbrance, and commonality rights have been· affected. 
A villager who previously had a proprietary right or a right 
of encumbrance in land that has been enclosed by a cattle fence loses 
all such rights if he is not a member of the project. Given the pre-
vious pattern of intermixed proprietary rights, many people have lost 
rights in land enclosed in projects. Even a fellow agnate of the same 
minimal patrilineage unit establishing the project loses such rights 
if he is not a member of the project. The only people able to prepare 
gardens within a project are the members, though sometimes bosses 
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attempt to control their followers' use of land by restricting the 
number of times the garden plot can be replanted. Certain types of 
gardens in swamp soils can be cultivated for at least five or six 
years without fallowing, but some bosses prefer that the gardens only 
be planted for two or three years to more quickly convert the_ garden 
land into an.area of improved pasture. Other bosses state that they 
will only allow those followers who continue to help in the project 
to plant gardens in the enclosed area, but they have not yet enforced 
these restrictions. Followers too lose their proprietary rights in 
the land in their own projects; they cannot plant trees of economic 
importance or transfer rights to land within the projects to others 
as they could outside the projects. Because the followers only have 
a temporary claim to plant gardens within their project, they have 
rights of encumbrance. However, these r·ights are often not exercised 
because under moderate to high stocking rates most people are hesitant 
to plant gardens within the projects because of the likelihood of 
damage by cattle. 
The only proprietary rights unaffected by the cattle pro-
jects are those relating to the beneficial use of trees of economic 
importance. Even though not a member of a particular project, an 
individual retains the exclusive right to use his or her previously 
planted trees that are now enclosed by a barbed wire fence. Only 
1 per cent or less of the village coffee is enclosed within the cattle 
projects. Cattle bosses forbid the further planting of trees of 
economic importance within the projects because trees remove land 
from grazing for a. long time. In addition, because the planting of 
trees establishes proprietary rights, the project leaders view it as 
a challenge to their control over the land within the project. 
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Rights of commonality have also been affected. Cattle bosses 
restrict access to naturally occurring resources within the enclosures. 
In the vicinity of the hamlets, most of the Imperata grass, which is 
used for thatching roofs, has been enclosed within the proje.cts. 
A few cattle bosses attempt to restrict access to this resource within 
their project to only their followers. However, other project leaders 
remain indifferent on the issue because the Imperata used for roofing 
is too old and lignified to be palatable to cattle; cutting the grass 
stimulates new growth, which is more nutritious and palatable. Some. 
cattle bosses state that only their followers can dig for the munah 
beetle grub (Lepidiota vogeli>, which is a relished item in the diet. 
When the pasture is overgrazed, cattle bosses request that those who 
dig for the grub also plant improved pasture in the turned soil. 
Other project leaders only want people to ask their permission before 
digging for the grub.. 
Although the cattle bosses do not share uniform views on 
limiting access to resources within their project, two general trends 
can be discerned. First, the bosses are restricting the access of non-
members. Second, they are attempting to control their followers' use 
of these resources, though this trend is not as marked as the first. 
Their position as project leader_ gives them more influence to determine 
the patterns of resource-use than traditional leaders exercised. 
The changes that have occurred are not simply a product of 
the Clan Land Usage Agreement but also of the villagers' interpretation, 
modification, and elaboration of the principles of the Agreement to 
suit their own needs. For example, allowing continued access to coffee 
within the projects is technically a violation of the Agreement. 
Obligations to followers partly modify the individualistic implica-
tions of the Agreement. 
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The desires of the project bosses are also contrary to the 
tenets of the Clan Land Usage Agreement. According to the document, 
the land within the project is under the control of the loan applicants 
only for their lifetime. However, the bosses want their sons to in-
herit the projects. It is difficult to forecast what will happen when 
the leaders die and to what extent the competing claims of those who 
have traditional rights in the estate of the deceased will negate the 
intentions of the bos.ses. Nevertheless, if control over the land is 
inherited by their sons, their children can continue to operate the 
projects. Such continuity in the estate "WOuld mean the inheritance 
of an unprecedented amount of wealth and control over resources, and, 
concomitantly, the relative openness of the system of status and 
prestige achievement would be reduced. ---
The Changing Structure of Social Relationships 
The introduction of smallholder cattle projects has had a 
marked effect on the structure of social relationships. The policies 
of the PNGDB and of the agricultural extension officers, important com-
ponents of the village system's environment, have strongly influenced 
the cour,se of change within Barabuna. These policies are concerned 
more with the efficient monetary output of agriculture than with the 
maintenance of pre-existing social relationships within the village. 
The focussing of external inputs almost exclusively on the project 
leaders and the introduction of the Clan Land Usage Agreement help 
to legitimate the position of the cattle bosses. The bosses have been 
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particularly adept at manipulati_ng their relationship with the com-
ponents of the local system's environment for their own gain. 
Greater differences in economic position within the village 
are emerging. The cattle bosses are clearly the major beneficiaries of 
the projects, receiving a disproportionate share of the proceeds rela-
tive to the inputs made. The pattern is not unique to Barabuna. 
Fleckenstein (1975:123), for example, noted that in a project near 
Goroka, a similar imbalance in the distribution of benefits occurred, 
though the number of people receiving significant returns was greater 
than in Barabuna. Complaints from followers about the failure of pro-
ject leaders to adequately share the revenues of their cattle project 
are widespread throughout the country. In many cattle projects, the 
phase of over-extraction has been reached, with many followers refusing 
to provide further assistance. 
Partly as a result of the dual system of land tenure within 
the village, differential access to resources has significantly increased. 
The traditional land tenure system's openness and flexibility, which 
in the past ensured that everyone had adequate access to environmental 
resources, has been markedly modified. The cattle bosses are not only 
restricting other villagers' access to the area enclosed by their pro-
ject. but are increasingly attempting to assert individual control over 
the enclosed land. The Clan Land Usage Agreement aids them in their 
endeavour. Holzknecht (1974:71) reported a similar effort by project 
leaders in the Morobe Province in the lowlands: 
Once they have put a fence around a block of land, 
cattle project owners tend more and more to say 
"this is my land" and conveniently forget that 
permission for use of the land in this way was 
given by the land controller and others of his group. 
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Cattle project leaders are thus exhibiting increasblg 
bldividualism bl two respects. First, they are, failing to adequately 
share the proceeds from the cattle projects with their helpers. 
Second, they are asserting their.individual control over the land 
enclosed by.the boundary fences. Their individualism has the potential 
to perpetuate greater differences bl economic wealth than was previously 
possible. Although a class ideology does not exist bl Barabuna at 
present, the transmission of differential control of resources across 
generations is a key element bl class formation. 
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CHAPTER 4 
ENVIRONMENTAL PARAMETERS AND ENVIRONMENTAL DISTURBANCE 
Climate 
The determinants of seasonality in the highlands differ some-
what from the prevailing influences in the lowlands, where the weather 
pattern is directly related to the seasonal latitudinal movements of 
1 two air masses. In the lowlands, from May until mid-October the south-
easterly trades control climatic conditions, and from December until 
March the westerlies of the perturbation belt are the dominant influence. -
-
The two air masses are separated by the intertropical convergence zone. 
The remaining periods, April and mid-October to November, when the inter-
tropical convergence zone shifts across the country, are transitional. 
The change to the dominance of the southeasterly trades is relatively 
rapid, whereas the transition to the controlling influence of the per-
turbation belt is much more gradual. The air within the perturbation 
belt is usually warm, moist, and unstable and has a greater capacity to 
produce heavy rainfall than the southeasterlies, though the latter can 
produce much rain where orographic effects operate (Ford 1974:8). 
The topography of the highlands modifies the influence of 
these two air. masses. Instead of being dominated by the southeasterly 
trade winds, which reach insufficient height to pass over the mountain 
barrier, the highlands and especially its eastern region are dominated 
1 Unless otherwise noted, the description of climate is based on the 
'W'Ork of McAlpine (1970), who in turn partly relied on the earlier 
research of Brookfield and Hart (1966). 
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externally by dry zonal easterlies from May to mid-October. During 
this period, local circulation, which is heavily affected by topo-
graphy (Brookfield and Hart 1966:10-11), is the major determinant of 
weather in the highlands. From December until March, the westerlies 
of the perturbation belt can reach sufficient height to enter and 
influence the highlands weather pattern, and the perturbation belt air 
mass is co-dominant with local circulation patterns. Within the high-
lands region, rainfall seasonality is more pronounced in the east, a 
condition that may result from the barrier ranges to the north being 
narrower and lower than in other parts of the highlands; thus, the 
climate in the eastern highlands is more influenced by the markedly 
seasonal rainfall pattern in the adjoining Markham-Ramu lowland valley 
in the Morobe Province. This factor is relevant to the Barabuna area. 
Brookfield and Hart (1966:8) recognise three seasons in 
Melanesia, the periods being January to·-March, May to August, and 
September to December. The first is usually the wettest, the second 
the driest, and the third is transitional between the t'wo. This con-
. trasts with the gross distinction in Tok Pisin between tain biZong san 
and taim biZong ren, the time of the sun or dry season and the time of 
the rain or rainy season respectively. The calendrical system of the 
people of Barabuna is much more complex than a simple two season 
dichotomy. Thus, for example, the appearance of certain birds or the 
ripening of certain tree fruits have important significance in marking 
the passage of time and in indicating seasonal change. Most signifi-
cant from the villagers' perspective, however, is the continual change 
in the sun's inclination, with the sun setting over certain mountains 
indicating the changes in seasons. In terms of rainfall, some informants 
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divided the year into three part_s: ubihaer>o, a dry period, aa 'u enda, 
a rainy season, and 'wara tiro, a period approximately in November. 
This latter period is the traditional time to plant such foods as taro 
(CoZocasia) just before the big .rains come and the time when most birds 
lay eggs. I am not sure if 'wara tir>o is actually considered a separate 
season, or whether it is part of the period called aa'u enda. I am 
inclined to believe the former, because the term aa'u enda literally 
means 'rain-darkness' , whereas the period 'wara tiro sign if ie s that the 
rainy season is approaching. 
Long term climatic records are available from the Highlands 
Agricultural Experiment Station at Aiyura, only 17 km to the northwest 
of Barabuna. It is possible to extrapolate the data to Barabuna because 
Aiyura is nearby, at the same altitude, and is also located in a narrow 
valley like Barabuna. Daily differences in weather between Barabuna and 
Aiyura do occur because of the highly localised nature of much of the 
rainfall, but the general annual patterns are approximately the same. 
A comparison of rainfall in Barabuna and Aiyura for 13 months between 
July 1976 and October 1977 reveals a strong correlation (r = +.94). 
Mean monthly rainfall for Aiyura for 35 years within the period 1939 to 
1976 i~ listed in Table 4.1. To indicate the variability in rainfall 
within each month, data on the lower and upper quartiles for each month 
for the years 1937 to 1970 are also presented. A rainy season can be 
discerned from December to April. A relatively dry season exists from 
May until September, and October and November can be viewed as transi-
tional between the two periods. The wettest month is in February; the 
driest is June. As is true of climatic conditions in Melanesia, the 
transition to the dry period .in May is quite rapid, whereas the change 
to the rainy season in December is more gradual. 
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Table 4.1 
MONTHLY RAINFALL (nun) , AIYURA 
Month Mean Lower Upper Quartile Quartile 
January 229 184 266 
February 269 216 319 
March 258 202 322 
April 218 185 266 
May 124 81 158 
June 89 61 ll5 
July 98 71 130 
August 121 72 175 
September 126 96 176 
October 156 109 205 
November 190 H2 239 
December 239 205 280 
Total: 2117 1905 2310 
Source: McAlpine, et al. 1975: 44 and data 
supplied by the Highlands Agricultural 
Experiment Station, Aiyura. 
During the rainy season, rainfall usually starts around mid-
day and continues on and off during the day. Night showers are also 
conunon. In contrast, the rainfall pattern in the dry season is more 
irregular. Villagers often predict the coming of rain when the sky 
above the surrounding mountains is dark with clouds, the heat from the 
sun is intense in the rrorning, and a bird called Tahibira flies and chirps. 
Continual heavy downpours similar to those in the lowlands are 
not characteristic in the Barabuna area. An intermittent, light to 
medium intensity rainfall pattern is more common, with the stronger 
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intensities of rainfall occurring in the rainy season. The highest 
rainfall that I recorded in a single 24 hour period in Barabuna was 
77 mm. During periods of intense rainfall, minor, localised flooding 
occurs, and many gardens located next to streams are partially or com-
pletely destroyed. 
Data collected in Barabuna (Table 4.2) indicate little monthly 
variation in the daily mean minimum and maximum temperatures: 
Table 4.2 
TEMPERATURE CHARACTERISTICS (OC) ' BARABUNA 
1976-1977 
Month Mean Mean Mean Extreme Extreme Maximum Minimum Maximum Minimum 
January 23.5 18. 7 13.9 25.5 11.0 
February 24.5 19.7 14.7 26.5 12.5 
March 24.5 19.2 14.0 26.5 10.5 
April .24.6 19.5 14.4 26.5 9.5 
May 23.6 18.8 13 .. 9 26.0 ll.5 
June 22.8 18.l 13.5 25.0 9.0 
July 22.6 17.4 12.l 25.0· 6.2 
August 22.4 17.2 12.0 25.0 3.5 
September 23.2 17.9 12.7 26.0 3.5 
October 23.3 18.4 13.8 25.5 9.5 
November 24.7 18.8 12.7 26. 5 6.5 
December 25.0 19.2 13.5 27.0 10.0 
Annual 23.7 18.6 13.4 27.0 3.5 
The data roughly parallel longer term data from Aiyura 
(Table 4. 3) : 
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Table 4.3 
TEMPERATURE CHARACTERISTICS ( oc) , AIYURA 
1937-1970 
Month Mean Maximum Mean Mean Minimum 
January 24.7 19.2 13.6 
February 24.6 19.l 13.5 
March 24.7 19.4 14.1 
April 24.8 19.1 13.3 
May 24.0 18.9 13.7 
June 23.4 18. 3 13.2 
July 22.8 17.8 12.7 
August 22.8 17.4 12.0 
September 23.7 18. 3 12.9 
October 23.8 18. 6 13.3 
November 24.7 18.8 12.8 
December 24. 7 19.2 13.7 
Annual 24.1 18.6 13.2 
Source: McAlpine, et aZ. 1975:124. 
At Barabuna and Aiyura the highest mean temperatures occur during the 
rainy season from December to April when temperatures during the night 
are kept higher than those the rest of the year because the cloud cover 
at night traps and recycles the radiation. Although there is less cloud 
cover during the dry season, mean maximum temperatures are lower because 
of the low inclination of the sun during this period. Mean minimum 
temperature is lowest during the dry season because the usual absence of 
cloud cover at night permits rapid cooling. The coldest temperature 
recorded during fieldwork in Barabuna was 3.5°C during two days in 
August and September 1976 on clear nights, and the warmest temperature, 
27°C, was recorded in December 1977. No frost occurred' during the 
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fieldwork period, and it is not a problem as it is elsewhere at higher 
elevations in the highlands (see Waddell 1972). 
Relative humidity2 in Barabuna is highest at night, often 
'reaching the upper 90s. The nearly-saturated air often forms a fog in 
the.early part of the morning as cold air drains into the valley bottom. 
By 8:00a.m,, when the heat of the sun begins to warm up the basin, the 
fog disappears and relative humidity declines until approximately 3 p.m., 
when it usually varies from the 50s to the 80s depending on the cloud 
cover. The relative humidity then gradually rises back to the 90s by 
6 p~m. orsp. The daily humidity pattern is influenced by rainfall or 
the build-up of a large cloud cover during different parts of the day. 
Relative humidity is also affected by the wind speed, and in 
Barabuna the winds are usually light to moderate. During my stay, 
however, the village twice experienced strong winds, once in March and 
once in September. On both occasions, the winds were strong enough to 
knock down corn stalks and winged beans trailing up sticks, and the 
strong wihd in March knocked down at least one large tree. 
Rainfall, temperature, humidity, and wind speed are all sig-
nificant in determining the rate of evapotranspiration,which influences 
plant growth. Water stress appears to be a problem during the dry season. 
As evidence, overgrazed pastures begin to recuperate only during the 
rainy season, and during the dry season certain crops such as cucumbers, 
corn, beans, and some leafy greens cannot be planted in gardens on the 
dry hillsides because they will wilt. 
2 Data on humidity were recorded on a thermohydrograph. 
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Water stress has several implications. Gardening activities 
in certain environments are scheduled in accordance with this problem. 
Also, the inability of overgrazed pastures to regrow rapidly during the 
dry season leaves the soil surface exposed to occasional heavy rainfall, 
which can cause much erosion. Finally, limited plant regrowth accentu-
ates the probl~m of reduced pasture available for cattle in overgrazed 
areas. 
Terrain, Geology, and Soils 
Within the village territory, the altitudinal range is rela-
tively small: from the valley bottom to the highest ridge is approxi-
mately 225 m. The topography varies but lacks the ruggedness character-
istic of the terrain further west in the highlands and in the Southern 
Tairora area. Rugged, low hill ridges surround the valley, but within 
the basin gentle to medium open hills and relatively flat grassland 
areas predominate. 
According to a recent summary of the geology of the general 
region by Tingey and Grainger (1976), Barabuna land is made up of at 
least four geological complexes. In order of decreasing area within 
the village territory, these complexes are: 
1. Omaura Greywacke formed in the middle to upper Oligocene consisting 
of tuffaceous shale and siltstone, greywacke, pebbly conglomerate, 
lithic sandstone, pyroclastics, minor lava, and limestone. 
2. Elandora Porphyry formed in the upper Miocene composed of hornblende-
andesite-porphyry and microdiorite. 
3. Yaveufa Formation formed in the middle Miocene consisting of 
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volcanolithic conglomerate, greywacke, tuff, and minor limestone 
lenses. 
4. Mount Victor Granodiorite formed in the upper Cretaceous composed 
of biotite-hornblende-granodiorite. 
Historically, the most important surface geological formation in the 
village territory is a block of Tertiary limestone, which contains a 
cave formerly used as a fortress and refuge during warfare. The 
characteristics and history of the cave were examined by White (1972). 
The Barabuna basin is the northern headwaters of the Larnari 
River, which drains to the southern coast. Given the relatively low 
relief of the basin·, the narrow streams are slow moving unless s'WOllen 
by very intense rains. Streams are well distributed throughout the 
village territory, and thus access to drinking water is never a problem. 
Watercourses in the forest are clean, whereas those in the grassland 
are slightly turbid, indicating the greater amount of erosion in grass-
land areas. No large-standing,open bodies of water exist, though large 
tracts of grassland are permanently waterlogged in the poorly-drained 
basin bottoms. 
Villagers distinguish at least 17 types of soil and sub-soil 
layers according to varying colour, texture, friability, moisture con-
tent, fertility, and horizon. However, a more simplified account of 
the soils is presented. The village territory is dominated by laterit.ic 
and gleyed latosols, brown forest soils, organic swamp soils, and 
colluvial soils (Haantjens 1970). Most of the soils are clays, and 
. 
all are acid in reaction. On the well-drained hillsides of the grass-
lands, the black to brown topsoil layer is approximately 15 cm or more 
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deep with little humus accumulation. In some areas, iron concretions 
of varying size can be found at different depths, often beginning about 
15 cm below the soil surface. The presence of small iron concretions 
may be the main factor in giving a few hillside soils a sandy clay 
texture (ibid. :101). On the hillsides, the soil surface is hummocky, 
the result of erosion between the bases of Themeda plants, which form 
tussocks (Loffler 1977:8). The sub-soil colour is red-brown, yellow-
brown, or grey and is occasionally mottled. On the flatter areas that 
are not waterlogged, the topsoil depth increases to over 30 cm. In the 
swampy areas, which are constantly waterlogged, organic peaty clay 
soils with a thick surface layer of decomposing vegetation can be found. 
Topsoil is black, brown, or red-brown, and its depth may extend to 
over one metre. Gleyed horizons as well as loamy sand deposits some-
times occur below the surface. Some swamp soils are quite firm and can 
support the weight of a fully grown per_::;~m, whereas others form an 
amorphous mass of soil and roots, which offers little resistance to 
such a weight. The soils of the forest are typical brown forest soils 
with a humus-rich, friable, black-brown top layer from 2 cm to 10 cm 
deep and a pasty, moist,brown clay layer beneath. 
Vegetation 
Within the village territory, six broad vegetative associa-
tions are easily distinguished: 
1. Rain forest 
2. Tall sword grass 
3. Induced short grassland 
4. Swamp grassland 
5. Stream-bank vegetation 
6. Gardens and garden regrowth 
The major ecological factors controlling the distribution of the 
communities are climate, drainage, human interference (Robbins 1970: 
·104), and soil nutrients. 
1. ··Rain Forest 
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Except in the swampy areas, rain forest is the natural climax 
community. However, because of human interference, rain forest survives 
only at the borders of the village territory. The forests in most cases 
are at a slightly higher altitude than the grasslands. Such zonation is 
common in the e.astern highlands. 
Two types of rain forest, mixed-oak and beech, occur in differ-
ent sectors of the village. In the west and southwest portions of the 
territory, Nothofagus, o.r southern beech, predominates, whereas in the 
north and east portions a mixed-oak forest is found. Various authorities 
reported that these two types of forest have different altitudinal 
distributions. Johns. (1976: 111, 113), who classified mixed-oak forests 
as 'Lower Montane' and beech forests as 'Mid Montane', stated that the 
transition between the two types occurs at approximately 1500 m, but 
the two can occur above or below this altitude. Paijmans (1976:87) 
also noted the predominance of beech between 1500 m and 2600 m. However, 
Robbins (1970:108) suggested that Nothofagus.is found largely above .2300 m. 
Nonetheless, all authors agreed that oak forests as a general rule are 
confined to lower altitudes. In Barabuna, the altitudinal range of the 
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Nothofagus forest overlaps with that of the mixed-oak forest, but the 
former _extends approximately 50 m higher than the latter. Whether 
this small difference in altitude per se is critical is not known. 
A major problem in the interpretation of the distribution of forest 
types is that (Johns 1976:108): 
Often in a certain area of montane forest we 
find a particular species will be dominant while 
in a neighbouring area another species will be 
dominant under apparently identical ecological 
conditions. 
The oak forest is a two-tree-layered forest with a canopy 
height of approximately 30 m (Robbins 1970:108). Castanopsis 
aauminatissima and to a lesser extent Lithoaarpus rufoviZZosus pre-
3 dominate in the canopy. Other species such as EZaeoaarpus sp., 
Garainia sp., and Syzygium sp. can also be fou.nd. In contrast, in the 
two-tiered beech forest, Nothofagus sp. completely dominates the upper 
canopy, which forms at a height of about 30 m. 
2. Tall Sword Grass 
In some areas, dense stands of the 3 m high cane grass 
Misaanthus fZoriduZus with a few small trees such as Dodonaea visaosa 
and Ficus sp. are interposed between the forest and grassland. The 
community is a successional stage of garden regrowth and if left un-
disturbed will eventually revert to rain forest (ibid. :116). One 
section of the village territory has been used as a settlement site 
and garden area several times during the last 50 years. Informants 
state that dense forest originally covered the site, and after each 
3 I collected almost all 0£ the plant species mentioned in this chapter. 
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period of human occupation and cultivation, the area has changed back 
to a forest cover more slowly. Villagers we-r:e again cultivating the 
area in 1976, and it is possible that such continued interference will 
deflect the succession towards short grassland vegetation (ibid.). 
3. Induced Short Grassland 
Robbins (1963) has suggested that most of the grasslands in 
the highlands are anthropogenic in origin, resulting from thorough 
garden preparation, periodic recultivation, pig rooting, and the use 
of tree regrowth for fuel an,d housing material. In addition, as he 
noted for the lowlands, fires used in hunting as well as for enjoyment 
·check the regrowth of tree species. Although he concurs that the grass-
lands of the highlands are anthropogenic in origin, Brookfield (1964: 33) 
has criticised Robbins for failing to give sufficient weight to important 
climatic variables in the highlands in explaining the persistance of 
the grasslands and the failure of the forests to reoccupy the grassland 
zone: 
Whiie agreeing that they [the short grasslands] are 
man-made, it is proposed that the present areas of 
this vegetation type have environmental disabilities 
which make them less able to withstand the effects of 
prolonged occupation - especially of burning in war-
fare - than the higher, more moist country which has, 
in fact, withstood far heavier and more continuous 
impact of cultivation during recent centuries. 
This would certainly apply to the eastern highlands, where moisture 
stress can occur during the dry season. Brookfield with Hart (1971: 53) 
later suggested that fire may be the major factor in inducing grasslands 
in the highlands, and that tillage, contrary to Robbins' assertion, can 
have the opposite. effect. They noted that woody species become established 
in grasslands after tillage for gardening. 
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The distribution of the grasses is related to slope and 
attendant soil moisture status. On the drier hillsides, the tussock-
forming Themeda australis dominates the grassland area. It has a leaf 
area cover of approximately 50 to 60 per cent and forms a canopy about 
60 cm to 90 cm high. Mixed with· the Themeda are the .emergents Ophiuros 
tongcalingii and Aru:ndinella setosa, and other grasses such as Imperata 
cylindrica, Eulalia trispicata, Capillipedium parviflorum, Ischaemum 
barbatum,and the sedge FimbristyZis dichotoma. Ferns such as Pteridium 
aquiZinum and Cyclosorus unitus are scattered through the grasslands. 
The under-story is made up of the small woody melastone Osbeckia 
chinensis and small forbs such as PolygaZa ~aponica. On less inclined 
slopes with deeper soils and increased soil moisture, Imperata and 
Ischaemum become more . frequent. In the valley bottom where the soil is 
very moist, many of the above species are replaced by the sprawling 
grass Ischaemum polystachyum, which forms a dense cover about one metre 
high. Associated with this grass are Leersia hexanclra Sacciolepis 
indica, and scattered metre high Phragmites karka. 
4. Swamp Grassland 
Located in the valley floor, this community is permanently 
waterlogged, with water often above the soil surface. Dense stands of 
Phragmites up to 6 m tall usually dominate .the vegetative cover, though 
Ischaemum poZystachyum and Leersia occasionally achieve prominence. 
Other cormnon species are the erect grass Isachne brassii, the sedge 
Cyperus melanospermus, and the small forbs Oenanthe javanica Polygonum 
strigosum, Polygonum barbatum, and CommeUna diffusa. 
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5. Stream-Bank Vegetation 
Along the streams, the vegetation consists of varying com-
binations of trees and tall grasses such as Coix lachryma-jobi, 
Phragmites, and Saccharwn sp. 
6. Gardens and Garden Regrowth 
Food gardens will be considered in the next chapter. 
· Within the project boundary fences,· villagers have enclosed 
swamp and induced short grassland and stream-bank vegetation. These 
communities evolved witho.ut the influence of a large grazing animal.. 
In the next section, the impact of cattle grazing on the grassland 
communities is considered. 
The Impact of Grazing on the Vegetation -- · 
The impact of grazing on ecological systems has been the sub-
ject of world-wide interest, and a voluµiinous literature on the subject 
exists. In overstocked pastures, cattle graze out the palatable, 
accessible perennial species; unpalatable4 perennial and annual plants 
and recumbent species, which may not be accessible to cattle, often 
thrive. Because of their reliance on seeding for survival, annuals are 
able to colonise bare patches as the vegetative cover is reduced by 
grazing. Invasions of brush and small trees result fromthe reduced 
frequency of fires as less dried vegetation is available to burn. Net 
primary productivity of the grassland is reduced in overgrazed pastures 
4 The term 'unpalatable' must be used in a relative sense. When 
available pasture is reduced, cattle will eat other vegetation 
that they previously avoided. 
(Vickery 1972: 312), trampling damages many plant species (Edmond 
1966:453), and the thinning of the vegetative cover creates the 
potential for greater erosion. 
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Frequent and intense grazing reduces the size a:hd growth of 
the plant roots', and the greater the intensity of grazing the more 
weakened the root system becomes (Alcock 1964:27). Pre-existing roots 
may begin to decompose. The reduced root system restricts the plant's 
access to water to the top layer of the soil, and it is less able to 
absorb soil water held at a high moisture tension; both changes become 
especially harmful in a place where dry spells occur as in the eastern 
highlands. 
In perennial plants, some carbohydrates manufactured in pho·to-
synthesis are used for growth and maintenance, and the rest are stored 
as reserves in.roots, rhyzomes, and leaf bases. When the plant is de-
foliated, it can no longer adequately supply the roots with reserves, 
and the root reserves are eventually depleted through root respiration. 
Without respiration, nutrient uptake cannot occur, and thus the plant 
suffers (Davidson 1968:131). It was previously thought that carbo-
hydrate reserves in the roots were translocated to the growing tops of 
defoliated plants, and thus different levels of carbohydrate reserves 
were critical in determining the rate of regrowth after defoliation, but 
such a process has been questioned (Alcock 1964:28-30; Davidson 1968: 
133). Nevertheless, the depletion of carbohydrate reserves affects the 
vigour of the grazed plants. 
The productivity of a pasture partly depends on its leaf area 
index, or the 'area subtended per unit area of land' (Chang 1968:46). 
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~ plant reaches an optimum leaf area index for purposes of photo-
synthesis when the bottom leaves are maintained at a point in which 
they still contribute to the net production of the plant (ibid. :47) • 
Too high a leaf area index produces self-shading, and thus the lower 
leaves no longer contribute to net production but draw upon reserves 
elsewhere in the plant for their support. Too low a leaf area index, 
which can result from overgrazing, means that incoming radiation is 
not being used as efficiently as possible because not enough leaf 
material is available for photosynthesis. Thus, species with a lower 
optimum leaf area index can better withstand grazing (Alcock 1964:32). 
An exception to the general rule that decreased production results 
from a lea.f area index below the optirritnn occurs when grazing prevents 
grasses from reaching the flowering stage, so that the carbohydrates 
that would have been used in flowering at the expense of the leaves are 
now channelled to produce new tillers and leaves (ibid.:34). 
The removal of part of the leaf cover alters the micro-
clirriate, which influences interspecific plant competition.. With the 
removal of the top layer of vegetation, more radiation reaches the soil 
giving a new competitive edge to those low growing species normally 
shaded out when a full vegetative cover exists. A more arid micro-
climate is also produced. Evaporation increases because the soil is 
. more exposed to radiation when the vegetation and mulch covers are 
reduced (Liddle and }bore 1974:1057). Water infiltration decreases, 
and surface runoff increases after rain because the much reduced mulch 
cover no longer retards the overland flow of water. Another micro-
climatic change that is related to the decrease in the protective cover 
is the increase in temperature extremes at·the soil surface. 
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Some researchers (~g. Chappell, et aZ. 1971:880) have also 
stressed the importance of trampling in bringing about vegetation 
change. ·In a mature bovine, the .weight un~er each hoof is approxi-
2 
mately 3.2 kg/cm (Duffey, et aZ. 1974:182), and this we.ight both com-
pacts the soil and damages certain types of plants. Thus, treading 
favours those species more adapted to compacted soils and with mbrpho-· 
l.ogical features better able to withstand the pressure of treading.· 
Despite all these problems, cattle. grazing per se is nbt 
necessarily deleterious to the ecos~stem. Indeed, with carefully con-
trolled grazing the net primary productivity of the pastures can be 
greater than the rates for. areas that are not grazed (Vickery 1972:311). 
Grazing can reduce the leaf area index of plants to an optimum level by 
preventing self.,..shading, and it also stimulates the production of new 
tillers (Kumar and Joshi 1972:673). In addition, old leaves are less 
efficient in photosynthesis than young ones, and carefully controlled 
grazing can prevent the survival of old leaf tissue. 
Such carefully controlled management necessary to ensure the 
maximum net productivity of the pasture and to minimise the potential 
for environmental damage is lacking in village smallholder cattle pro-
jects for a variety of reasons. First, knowledge concerning proper 
cattle husbandry and the effects of poor management is limited. 
Villagers have no tradition of cattle raisi.ng. Most knowle.dge influ.,. 
encing herd management is based on information obtained from agricultural 
extension agents, the rudimentary training that one or two individuals 
receive at government-run cattle husbandry schools, and other villagers 
involved in cattle' raising. Second, very oftert those who attend 
government-run schools for cattle husbandry are too young to be able to 
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influence either the cattle bosses or their followers to provide high 
standards of management. Third, knowledge alone will not ensure high 
standards of management. Planting improved pastures, reducing the 
erosion potential, and having a high level of management do not a_l,;lgment 
an individual's prestige, but villagers are more concerned with prestige. 
Cattle projects do not exist as entities separate from the cultural 
milieu but are aspects of social strategies designed to gain money, 
prestige, and power. The more stock within a cattle project, the more 
successful the endeavour is considered and thus the greater the prestige 
that accrues to the people controlling the project. The project in 
Barabuna that has the most stock is also seriously overgrazed, but all 
the villagers feel that it is still the one providing the most prestige. 
Thus, environmental pressure is generated by the traditional system of 
prestige. Fourth, a high standard of management in the projects 
requires more time than villagers are willing to allocate; other 
activities such as subsistence_ gardening, coffee gardening, visiting, 
or leisure compete for time. Finally, even when the project leaders do 
· want to sell some of their cattle, the lack of a profitable market 
during certain times of the year can discourage them from doing so. 
The extent of the environmental disturbance in Barabuna 
caused by grazing is related both to the stocking rate and the system 
of grazing employed. Excessive stocking rates exceeding the carrying 
capacity of the range result in overgrazing and erosion, and the system 
of grazing can exacerbate existing pressures. 
For most smallholder projects in Papua New Guinea, agri-
cultural extension officers attempt to influence the stocking rate. 
When they process the loan applications, they suggest that the PNGDB 
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lends money for the purchase of an initial herd that is considerably 
below the carrying capacity of the enclosed pasture because the herd 
will increase over time as calves are born. The stocking rates are 
based on certain assumptions about changes over time in the age and 
sex ratio of the herd, in calving, mortality, and turn-off rates, and 
in the proportion of natural pasture to improved or semi-improved 
pasture. The more improved pasture planted, the higher the stocking 
I 
rate because improved pasture is much more nutritious than the natural 
pasture. In the Kainantu District,. the extension officers usually set 
the stocking rate on natural pasture at one animal to 2.5 ha and on 
improved pasture at slightly higher densities. 
Because the last four projects built in the village have been 
stocked quite recently, it is only possible to examine the first three 
projects established in terms of how well the estimates made by the 
agricultural extension officers agree with the current situation. The 
.number of animals held in each of these three projects in 1977 was 
from 24 to 46 per cent less than the number of cattle originally pre-
dieted by the agricultural extension agents because the number of sales 
and the death rate have been higher than originally expected. 
Reinforcing the decreased environmental pressure, members of two of the 
three original projects had expanded the area of their project by 
1975, thus further reducing the stocking rate. Counterbalancing these 
factors, villagers have planted less improved pasture than the agents 
recommended, and thus the carrying capacity of the projects has been 
overestimated. Improved pasture does not cover more than 5 per cent of 
the total area in any project, whereas the extension agents estimated 
that approximately 30 per cent of the pasture would be improved. 
Because the cattle bosses of two projects expanded the area of their 
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project and kept less stock than the extension officers envisioned, 
overgrazing did not occur. If the two projects did have stocking rates 
of one animal per 1. 75 ha as originally recommended by the agricultural 
agents, but without having the amount of improved pasture expected, 
overgrazing would rrost likely have resulted. For the third project 
(project #3), a stocking rate as high as one animal per 1.14 ha had 
been predicted; without much improved pasture such a rate would be 
disastrous. However, by late 1977, the project had only 44 cattle 
giving a stocking rate of one animal per 1.94 ha. Nevertheless, signs 
of environmental degradation, overgrazing and accelerated erosion,were 
clearly evident in the project. Thus, faulty estimates by some exten-
sion officers are partly to bl.ame for overstocking, though the situation 
is much more complex. Certainly, poor management is also a contributing 
factor. 
The form of grazing management·used is important in determining 
the nature of the resulting environmental dist~rbance. Two major 
systems of management are continuous grazing and rotational grazing. 
In the former, cattle graze where ever they wish within the enclosed 
project boundary. The advantage of the system, which works well with 
low stocking densities, is its low cost and low level of required 
management. In the latter system, small fenced subdivisions are built 
within the paddock, and cattle are allowed to graze in one subdivision 
for a short time, thus creating artificially high stocking rates. 
Before grazing out any pasture species, the cattle are moved to the 
next subdivision. After the grass within a small subdivision has re-
grown, the cattle are brought back again to graze. The supposed 
advantag~ of rotational grazing is that it forces cattle to graze the 
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pasture uniformly instead of allowing them to graze out the areas with 
palatable species while .ignoring the rest of the pasture, which would 
become rank. Rotational grazing.has other advantages in controlling 
parasites and in favouring improved pasture species, which recover from 
grazing· faster than most native grasses (E. Henty, personal communica-
tion: 1979). However, rotational grazing is expensive because of the 
cost of wire to make the internal fences, and it requires a high level 
of management, which in most cases is lacking. If cattle. are allowed 
to stay too long in one small subdivision, overgrazing will occur, the 
cattle will lose condition, and the rest of the pasture will become·rank. 
In the Kainantu District, agricultural extension officers have 
usually persuaded villagers to install subdivisions for the purpose of 
rotational grazing, though recently they have placed less emphasis on 
this. Nevertheless, in many villages rotational grazing is not practised 
because subdivision gates are left open~-- and the wire on the subdivision 
fences is often loose. In Barabuna, when people did attempt to use 
.rotational grazing they were often unsuccessful. In the overgrazed 
project, a small subdivision was fenced off to allow the grass to regrow. 
The area was closed off for too long, and as a result the pasture became 
rank and the cattle would not graze it. The cattlemen thus had to burn 
the grass so that new, more nutritious and palatable pasture would grow. 
At the same time, the rest·of the pasture was subjected to an abnormally 
high stocking rate, which facilitated overgrazing. 
· In effect, continuous grazing is generally practised in the 
village. The major disadvantage is that under moderately high stocking 
rates, once an area has been. grazed down ·cattle often return because all 
the plant material is new, tender, and more palatable. Eventually, the 
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area is grazed out and invaded by weeds, while other areas are allowed 
to become rank and have to be burned to provide palatable pasture. 
Cattle are not the only agents of environmental modification.' 
Agricultural extension officers attempt to persuade villagers to plant 
semi-improved pastures of legumes and introduced nutritious <jrasses. 
Improved pasture enables cattle to gain weight more rapidly and makes 
higher stocking rates possible. Legumes are particularly important 
because some species can fix atmospheric nitrogen and thus add nitrogen 
to the soil, thereby improving the nutrient supply to grasses in the 
pasture. The nitrogen conte.xt of the pasture is especially critical in 
tropical pastures. Weight gains in cattle are determined by how fast 
food consumed passes through the rumen, and the speed of the process is 
affected by the digestibility of the grasses and their nutrient content. 
If the crude protein level of the diet falls below 8.5 per cent, rumen 
activity and hence the amount of food eaten may decrease because of a 
lack of nitrogen to supply the micro-organisms that help digest the food 
(Milford and Minson 1966:108). Cattle on tropical pastures show a 
marked decline in their food intake when the crude protein proportion 
of their diet falls below 7 per cent (ibid.). Not only are tropical 
grasses low in digestibility because of a high crude fibre content, 
but many native grass species have a crude protein level below 7 per 
cent when mature. These deficiencies apply to both Themeda austraZis 
and Imperata cylindrica, major components of native grasslands in the 
eastern highlands (Schettler 1977:4). Unlike native grasses, intro-
duced legumes maintain a high crude protein percentage and a high level 
of digestibility when mature. Introduced, improved grass pasture 
species also have a higher protein content than native grasses. 
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Because of the advantages of improved pasture, agricultural 
officers have distributed to villagers improved species of grasses and 
legumes, the latter having approximate crude protein levels from 15 · 
to 20 per cent (ibid.). To offset the expense of purchasing pasture 
seeds, the PNGDB provides funding for pasture improvement in the 
5 
original loan grant. However, the official government enthusiasm for 
improved pasture is not matched by a corresponding effort by the 
villagers to plant these species. Not only is the relationship between 
improved pasture and the rate of weight gains in cattle only vaguely 
understood, but planting a significant portion of the pasture with 
improved species is very time consuming and expensive. 
Within Barabuna, the most commonly planted introduced grass 
and legume are Setaria anaeps (setaria) and StyZosanthes guyanensis 
(stylo) respectively. 6 The former is usually planted vegetatively, 
whereas the latter is sown into burnt grassland. Within a few projects, 
villagers have planted small (less than 100 m2) nurseries of Setaria, 
but the nurseries are often short-lived and not replanted. Planting 
practices are quite casual, never intensive, and may sometimes be nothing 
more than tossing a few seed heads of Setaria near footpaths where pigs 
have turned the soil. 
5 The range in the amount of money lent for the purpose of pasture 
improvement in the seven cattle projects in Barabuna was from zero 
to K200. The cost of improving 50 ha by oversowing all the area 
with the legume stylo would be about K500 (Gutteridge 1977:1). 
6 Villagers have planted other improved pasture grasses such as 
Braahiaria mutiaa (para grass) and Pennisetum aZandestinum (kikuyu 
grass) and other legumes such as Desmodium unainatum (silver leaf 
desmodium) and CaZopogonium muaanoides (calapo), but the areal 
extent of these is quite small. Some species of improved pasture 
such as Pennisetum purpureum and Pennisetum aZandestinum can become 
serious garden weeds (Graham 1973:62). 
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Pigs have also been a significant factor in bringing about 
environmental change within the grazing.areas. The major foraging area 
of the pigs is the swamplands# but when rooting on the well~drained 
hillsides they prefer areas already heavily grazed as opposed to hill-
sides where a full grass cover survives. Their rooting loosens the 
soil and leaves patches of bare ground thus creati.ng a favourable 
environment for the invasion of weeds. Without drawing any definite 
conclusions, it is possible to speculate on the reasons for pigs pre-
ferring the overgrazed areas. One possibility is that the ~igs, 
desiring food with a high protein content, seek the high protein nodules 
of the introduced legumes and the roots of legumes and introduced 
grasses; however, the areal extent of their rooting is greater than 
the area under improved pasture. Grazing may bring about environmental 
changes in the vegetation and soil that favour certain species of 
insects within.the soil. Roberts (1978) has found that different 
insect populations thrive at different stocking densities under sheep 
grazi.ng. In Barabuna, villagers believe that more larvae of Lepidiota 
vogeZi (munah beetle), a relished item in the diet, occur within the 
heavily overgrazed area than elsewhere within the village territory, a 
difference possibly related to grazing. Pigs eat the larvae and may 
thus prefer the overgrazed area because of the greater incidence of 
Lepidiota there. Another possibility is that the roots of the invading 
weeds in the pasture are more palatable for the pigs than the roots of 
the natural grassland cover (J. Giles, personal communication: 1978). 
Nevertheless, the impact of cattle is accentuated by the pigs pre-
ferring to root in areas already overgrazed. 
To examine the vegetation changes that have occurred since 
· the .introduction of. cattle grazing, a series of vegetation transects 
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made in the he~vily overgrazed project is, compared with data from other 
vegetation transects made in either very lightly grazed or ungrazed 
areas (see Appendix 4 .1 for methodology) • The percentage of leaf cover 
and the frequency of each species within a metre square sampling frame 
moved along the transects were recorded. Changes in frequency imply 
changes in cover, but the converse is not true. In addition 1 the com-
bined percentage leaf cover of all species along the transect lines 
was noted. Vegetation sites on both the dry hillsides and swampy areas 
were examined. 
In the overgrazed.pasture on the drier hillsides, the original 
50 to 60 per cent cover of Themeda was gradually thinned to from 50 per 
cent to less than 25 per cent. Other palatable native grasses such as 
Ischaemwn ba,rbatum, CapiZZipedium pa,rviflorum and to a lesser extent 
Ophiuros tongcaZingii decreased in frequency, and the areal coverage of 
Imperata cyZindrwa was slightly reducecL Catt.le grazing also reduced 
the frequency of such native legumes· as Pueraria triZoba and to a lesser 
extent the palatable annual composite CrassocephaZum crepidioides. 
Grasses such as EuZaZia trispwata, Arundineiia setosa, and SaccioZepis 
indwa appear unharmed by grazing. A host of weeds took advantage of 
the patches of bare ground and the increased light penetration through 
the vegetative cover. Such creeping forbs as HydrocotyZe javanica and 
OxaUs cornicuZata and the short, creeping grass Digitaria radicosa 
increased. The erect perennial herb Erigeron sumatrensis, which grows 
as high as 2 m, increased in frequency particularly in those areas dis-
turbed by pigs. The annual composite Ageratum conyzoides is one of the 
most successful invading weeds in the overgrazed project and sometimes 
achieved a leaf cover of over 25 per cent. Other grasses such as 
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Eragrostis ·tenuifolia, which is common in compacted soils, Digitaria 
vioZascens, Paspalwn orbiculare, ·the annual sub-shrub Urena Zobata, and 
the short, annual, white-flowered forb Polygala.paniculata all increased 
in frequency. 
In the moist to swampy soils in the valley bottom, the rate 
of vegetation change was much faster in part because cattle prefer to 
graze in lush pasture there before moving to the hillsides. On the dry 
hillsides, useful pasture, although reduced in percentage cover, still 
survived, whereas in some sections in the swampy areas, weeds completely 
dominated. 
In areas where moist to swampy soils predominate, the major 
change was a reduction in the cover and frequency of two grasses that 
. were previously dominant, Ischaemwn polystachywn and Phragmites karka, 
the former being especially preferred by cattle. Whereas each pre-
viously had a leaf cover up to over 50 per cent, the cover of each was 
reduced to less than 25 per cent. Villagers had either cut or burnt 
the pre-existing Phragmites to provide new, more tender growth for the 
cattle. This grass has never been able to regain its former position 
of pre-eminence and remains cropped short because of grazing pressure. 
The grass Isachne brassii and the forb Pouzolzia hirta also decreased 
in frequency. Some grasses of the original pasture, especially Leersia 
hexandra, were not adversely affected by grazing pressure. The sedge 
family (Cyperaceae) was the main group increasing in occurrence in the 
overgrazed swampy areas.· In some places., dense stands of either the 
1. 3 m high Fimbristylis sa~bundia or the slightly shorter Eleocharis du Zeis 
predominated. Other sedges such as Cyperus pilosus, Eleocharis 
tetraquetra, Cyperus globosus, Cyperus melanospermus, and Cyperus distans 
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also increased in frequency, but to a lesser extent. The sub-shrub 
Ludwigia octova'lvis, which-can cause gastroenteritis in cattle (Henty 
and Pritchard 1975:130), the annual grass Echinoch'loa co'lonwn, 
the semi-erect perennial herb Po'lygonwn barbatwn, and the short herbs 
Limnophi'la aromatica and Linilernia antipoda also increased in occurrence. 
The composite Ageratwn conyzoides, which was found on the dry hillsides, 
also increased in frequency in swampy as well as in moist, .compact soils. 
Other plants such as the short, edible, but slow-growing grass Paspa'lwn 
conjugatwn, the very strongly rooted perennial shrub, Sida rhombifo'lia, 
and the 1-2 m high perennial forb Verbena bonariensis increased in fre-
quency in moist, compact soils. The grass Axonopus affinis, which has 
been reported to be a serious pasture weed at Aiyura (Graham 1973:61), 
appeared only a few times in moist, compact soils in Barabuna under 
heavy grazing. 
More important from the perspective of increased erosion 
potential is the decrease in the total vegetative cover on the drier 
hillsides. In the ungrazed and very lightly grazed areas, the vegeta-
tion cover under the line transects was 88 per cent, whereas in the 
overgrazed area, which exhibited much more variability in terms of 
cover, the approximate leaf cover was from 50 to 60 per cent. Several 
factors account for the lower figure for the,overgrazed hillsides. 
First, cattle trails leave bare patches in the transects. Second, 
al though a high percent.age of leaf cover is evident in relatively 
ungrazed areas, the basal cover is much less. When overgrazing occurs, 
the height of the palatable species is reduced exposin·g the soil 
beneath where no plants have rooted. However, an increase in weeds 
partially covers the spaces between the bases of the plants. Third, 
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pig rooting leaves bare patches of ground. Fourth, overgrazing weakens 
the plants' growth. 
Overgrazing was thus a serious problem in one of the projects. 
The cattle within the project were thin and scrawny compared with the 
cattle in the other projects, where the grazing pressure was less 
intense. When the amount of quality herbage is severely reduced, the 
cattle bosses can either let the cattle starve, sell off a considerable 
portion of the herd, or expand the area of the project to enclose a 
greater food supply for the cattle. The first and second alternatives 
are considered undesirable, because controlling a large herd brings 
prestige. Therefore, the people involved in the enterprise·having the over-
grazed pasture'were expanding the area of their project in late 1977. Before 
doing so, some members occasionally herded the cattle on open grassland 
because of the shortage of pasture within the project. The expansion of 
the projects has serious implications for the agricultural system,which 
will be examined in the next chapter. 
The Impact of Grazin9 on the Soil 
Overgrazing can produce a more accelerated rate of erosion 
than traditional patterns of land use in the village. Although gar:den. 
sites are exposed to erosion when new, the gradual growth in the crop 
cover and the short period of cultivation reduce the long term environ-
mental impact. In contrast, grazing can continually leave the soil 
surface exposed to the erosive force of the rain. 
The removal of the vegetative cover exposes the soil to the 
impact of the rain, thus facilitating soil erosion. The relationship 
among the factors hindering or facilitating erosion is complex and 
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varies according to the nature of the environmental parameters and 
type of disturbance. The following discussion of soil erosion is based 
largely on Baver, et al. (1972:446-73). 
Before erosion can occur, soil particles must be detached 
from the soil mass. Several forms of disturbance can accomplish this,. 
Pigs rooting in the overgrazed pasture is one means. Treading by 
cattle is another; such action is especially effective in loosening 
the surface layer on hillsides in the dry season. The major force 
detaching the soil is the direct impact of raindrops on the soil 
surface; thus, the greater.the reduction in the vegetative cover, the 
greater the erosion potential. Raindrops hitting the soil water 
surface create turbulence and break down and disperse the soil aggre-
gates, and the splashing that results enhances sediment transport. 
A thin film of sediment forms on the soil surface which reduces the 
infiltration rate. 7 The sealing effect--is most pronormced in clay 
soils. In contrast, overland flow by itself in the form of sheet 
runoff is relatively ineffective in detaching soil particles on a sus-
tained basis; the major function of such overland flow is the trans-
portation of the sediment downslope. 
The four major factors influencing th~ rate of erosion are: 
(1) climate; (2) topography; (3) vegetation; and (4) condition of 
the soil. Each factor will be examined with reference to Barabuna. 
The most significant climatic determinant of erosion is the 
nature of the rainfall. The greater the intensity and duration of the 
7 The thin film also forms on sweet potato mounds. Villagers scratch 
the surface of the mounds after heavy rains to remove the crust on 
the clay soil and to increase the infiltration capacity of the mounds. 
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rainfall and size and velocity of the raindrops, the greater the 
erosion potential. In Barabuna, the erosion potential is lessened by 
the characteristic intermittent, light to medium intensity rainfall. 
Nevertheless, the relatively more intense rainfall during the rainy 
season and the occasional very strong storm that. causes minor flooding 
have considerable erosion potential. 
The length and degree of the slope are the important topo-
graphical parameters affecting erosion, the latter being more crucial. 
Erosion can become serious on undulating topography. Much of the land 
within the cattle projects c:;onsists of undulating hills, and 
slopes from 10 to 20 degrees are common, with some as steep as 40 degrees. 
However, in the flatter areas the erosion potential is minimal, and a 
considerable amount of land with slopes below 5 degrees occurs within 
the projects. Thus, on the basis of topography alone, there is con-
siderable variation in erosional potential within the area enclosed by 
the project fences. 
The vegetative cover protects the soil in several ways. Most 
importantly, it shields the soil from the impact of the raindrops. 
When the vegetative cover is complete, variations in slope do not sig-
nificantly affect the amount of erosion because sediment loss is low; 
only when the cover is reduced and the rain can disperse the soil 
particles are variations in slope influential determinants of the amount 
of erosion (Meeuwig and Packer 1976:110). The vegetative cover also 
slows down the rate of overland flow with its basal cover and the litter 
layer it produces. Slower. overland flow means that less sediment can be 
carried, the suspended soil particles are trapped by the base of plants 
and· the litter, and the time for infiltration to occur increases. 
Finally, the plant roots bind the soil together and increase soil 
porosity, thus decreasing the erosion potential and increasing the 
infiltration rate. 
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The condition of the soil influences the rate at which water 
will infiltrate. Clay soils, such as those in Barabuna, have the 
greatest potential for compaction, which reduces the rate of infiltra-
tion and the water-holding capacity of the soil. Soils in overgrazed 
areas are drier, and drier soils permit more rapid rates of infiltration, 
but such an effect is countered by increased compaction. Certain con-
ditions in the tropics facil.itate the detrimental impact of compaction. 
In tropical pastures as in Barabuna, plants do not provide a full basal 
cover, and bare spots between the plant bases can be more easily com-
pacted (Russell 1966:39). Also, in temperate regions winter frost heaves 
the soil surface, thus partly allieviating the impact of compaction, but 
no. such action occurs in the tropics except in a few isolated, high 
altitude regions (Thomas l960:92}. 
In order to examine the state of some of the variables influ-
encing erosion as well as erosion itself, I conducted soil bulk density 
and water infiltration tests and attempted to quantify relative rates 
of·erosion. Test sites were chosen inside the overgrazed cattle pro-
ject and inside an adjacent, relatively·ungrazed cattle project 
(project #7). To make controlled comparisons between the two areas, 
test sites in each area were matched as closely as possible in terms of 
the degree and length of slope, vegetation type, and soil texture. 
The methodology used in the various tests is outlined in Appendix 4.1. 
As expected, the bulk density of the top 5 cm of the soil 
was higher in the overgrazed area (see Table 4.4). Cores taken near 
Table 4.4 
BULK DENSITY OF TOP 5 CM OF SOIL (<.J/cm3) 
---------. ------
Relatively Un grazed Area 
Group Site 
Number Description Samples Mean of Samples 
1 Stockyard .86 .87 
.86 
.88 
-------
Top of hillcrest .64 .68 
.66 
. 75 
.68 
Top of hillcrest . 78 . 77 
.84 
. 70 
. 74 
Ul 
Q) 
'O 
43 ff: from hill top .67 .70 
-rl 
Ul 
. 74 
. 72 
rl 
-rl 
.65 
:0:: 
2 'O hill top . 72 .74 Q) 45 m from 
c 
-rl 
. 73 
"' 
'"' 
.BG 0 
I .65 
rl 
rl 
'" 3 50 m from hill top .79 .78 
. 79 
. 77 
.78 
58 m from hilltop Samples lost 
75 m from hill top . 75 . 74 
.72 
. 75 
Edg<e of swamp .59 .59 
.54 
.60 
. Gl 
.59 
Edge of swamp .53 .54 
.52 
.52 
.58 
Group 1: t = 2.90 o- 2.35 = t 1 DF; p < _05 , 1 tail 
Variance Ratio = 62.0 > 19.2 = F 3,2 DF; p < .05 
Group 2: t = 9.83 > 3. 29 = t 45 DF; p < .OOl, 1 tail 
Variance Ratio = 1.24 
< 2 · 03 = F23,22 DF; p < .05 
Group 3: t = 9. 35 > 3. 73 = t 15 DF; P < .OOl, 1 tail 
Variance Ratio = 2.20 < 3.50 F7,8DF; p < .05 
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Overgrazed Area 
Samples Mean of Samples 
.90 1. 00 
1. 00 
.98 
1.12 
.90 .92 
.98 
.88 
.84 .81 
.82 
.76 
.89 .88 
.87 
.87 
.82 .90 
.92 
.96 
.91 
1. 00 .92 
.86 
.89 
.93 
1. 01 .98 
.97 
.96 
.98 .97 
. 99 
.98 
.94 
.81 . 78 
.81 
.69 
.81 
.75 .76 
. 71 
.75 
.84 
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the stockyard, where cattle in the overgrazed project often congregate, 
. 3 
had the highest mean bulk density (l ._00 g/cm ) • This figure is low for 
clay soils and results from either a high swelling capacity when 
wetted, a high level of organic matter in the soil, or volcanic ash 
being present (D. Mcintyre, personal communication: 1978). In the:! 
overgrazed, well-drained hillsides, the soil bulk density was from 5 
to 40 per cent higher than in the relatively ungrazed area. Data from 
the organic swamp soils were difficult to obtain because of the 
amorphous nature of the soil and root conglomeration. To circumvent 
the problem, data from slightly better drained but still.very moist 
soils near the swamp edges were collected, and these samples reveal 
bulk densities from 29 to 44 per· cent higher in the overgrazed area. 
Wetter soils usually have a greater potential for compaction, and two 
other sampled sites in the moist soil within the overgrazed project 
did have much higher bulk densities, but the data had to be rejected 
for various reasons. Perhaps with a greater number of sample sites in 
the very moist soils, a higher degree of compaction would have been 
found in the overgrazed area. The difference in soil bulk density in 
the well-drained hillsides and at the edge of the swamps in the two 
areas was statistically significant to greater than the .001 level. 
Although compacted soils are more closely bound together, 
a greater potential for erosion exists because of the greater amount 
of runoff (Meeuwig and Packer 1976:112): 
Although overland flow is not very effective as a 
soil-detaching agent unless concentrated· in rills 
or gullies, the presence of overland flow increases 
the effectiveness of raindrops as detaching agents. 
If the soil surface is saturated and covered with 
a film of water, the raindrops striking it tend to 
rebound and to dislodge and transport soil particles. 
If the soil is only moist, the raindrops tend to 
penetrate the soil, dissipating at least part 
of their kinetic energy as frictional losses. 
The data on water infiltration rates show extreme varia-
180 
bility within sites (see Table 4. 5), a common problem in infiltration 
·studies (T. Talsma, personal communication: 1.978). The distribution 
of infiltration rates is normally very skewed, and to statistically 
analyse differences between the two areas, the loga'rithm of the 
results is used in infiltration studies (ibid.). No statistically 
significant difference between the two areas is revealed, perhaps 
partly because of the small number of samples. Nonetheless, a slightly 
Table 4.5 
INFILTRATION CAPACITY 
Depth (mm) of infiltration of column of water 
after 14 minutes, 45 seconds 
Relatively Un grazed Area Overgrazed Area 
Site 
Description Samples Mean of Samples Mean of Samples Samples 
Top of hill 4.5 3.5 2.0 1.0 
4.5 1.0 
3.0 o.o 
2.0 
45 m from hilltop 80.0 28.6 4.5 2.6 
32.0 3.0 
1.5 1. 5 
1. 0 1.5 
48 m from hilltop 16.0 6.0 10.5 4.0 
3.5 2.0 
3.0 2.0 
1.5 1.5 
58 m from hilltop 22.5 8.5 9.5 8.1 
6.0 9.5 
3.5 7.0 
2.0 6.5 
Mean 11. 7 Mean = 4.1 
higher infiltration rate in the relatively ungrazed area can be dis-
cerned. The mean of all the samples is higher in the relatively un-
grazed area, and the fastest rate of infiltration in any one test 
occurred in this zone. 
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The data on buik density and infiltration suggest an increased 
erosion potential. A superficial inspection of the overgrazed area 
indicates that accelerated erosion has affected the area. Loose, un-
consolidated soil was trapped at the base of plants on the up-slope 
side, in one small area minor rills were cutting the soil surface, and 
in the depressions caused bY. hoofprints small soil particles were 
trapped after being transported either by runoff or splashing. 
Measurements of soil accumulated against calibrated planks set in 
various parts of the slopes in the two areas confirmed the visual 
impression of accelerated erosion. It is assumed that the soil was 
transp:irted by splashing and runoff. The level of soil accumulation 
was over 15 times as.much in the overgrazed zone, whereas very little 
soil collected against the boards in the relatively ungrazed area (see 
Appendix 4 .1 and Table 4. 9) • This degree of difference in erosion is 
overly conservative because certain factors in the field situation 
actually hindered the collection of data on the extent of soil loss 
in the overgrazed area. The measuremEµits do not permit an estimation 
of the total amount of soil lost through erosion but do indicate that 
accelerated erosion was occurring in the overgrazed area. In addition, 
three of the 22 planks in the relatively ungrazed area were set on 
hillslopes where the upper p:>rtion of the slope was enclosed by the 
overgrazed project, and thus soil from the overgrazed area could have 
been transported to these sites. Of .the total accumulation for the 22 
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boards in the relatively ungrazed area, these three sites contributed 
30 per cent of the total. 
Accelerated erosion can be a significant problem because it 
can reduce the agricultural potential of the eroded sites, though 
detrimental results from erosion are not inevitable. A problem in 
determining. the significance of erosion is that the loss of agri-
cultural productivity is not directly proportional to the amount of 
sediment collected because many nutrients may be dissolved in the 
surface runoff and not trapped by the boards (Leopold 1956:640). Also, 
the significance of erosion .depends on the depth of topsoil and the 
rate at which topsoil can be replaced through weathering. The soils 
on the hillsides in Barabuna are generally thin, and the rate of 
weathering is slowed by the lack of rain in the dry season and by 
generally cool temperatures for a tropical zone. Given these consider-
ations and the large difference in eros1on in the two test areas, it 
is possible to conclude that accelerated erosion within the ove.rgrazed 
area is reducing the agricultural potential of the eroded land. 
In assessing the impact of erosion on the agricultural system, 
the uses of the drier hillsides must be specified. Some of the land 
under Themeda grassland is not valued for gardens unless settlement 
sites are nearby, in which case the.low yields from these areas are 
off set by the short distance to the settlements. Much of the land near 
the hamlets is enclosed within the cattle projects, and in such areas 
Themeda grassland would be cultivated. In addition, where patches of 
Imperata and bracken fern occur on the hillsides, the land is valued 
for yam gardens. Thus, erosion is affecting land suitable for 
cultivation. 
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Another detrimental impact of cattle grazing in relation to 
the agricultural system is compaction of soils. Besides allowing a 
build-up in available nutrients, fallowing is necessary to restore 
the soil structure; old gardens have a higher soil bulk density com-
pared with fallowed areas (Clarke 1971:73; Scott 1974:59). By com-, 
pacting the soils, cattle grazing negates any positive effects of the 
fallow period on the bulk density of the soil. 
The analysis of the harmful impact of grazing refers only to 
the cattle project that was overstocked. The other two projects 
originally built in Barabunq were not overstocked, and no serious 
environmental problems could be detected. The last four projects con-
structed were only fully stocked in mid-1977, and any possible environ-
mental problems that might result will not appear for several years. 
However, given the relative youth of the cattle industry in Barabuna, 
it.is disturbing that any environmental .. problems have appeared within 
just three years. An ecological view requires a consideration of the 
long term,potential environmental impact, and overgrazing over long 
periods .will have serious implications for land-use practices. 
Appendix 4.1 
ECOLOGICAL METHODOLOGY 
Vegetation Transects 
In examining vegetation change, the basic unit of analysis 
was a metre square frame, which was moved along the transect line. 
Within the square, the percentage of the area covered by the leaves 
of each plant species was recorded in classes from: 
(1) 25 per cent or less 
(2) 26 to 50 per cent 
(3) 51 to 75 per cent 
(4) 76 to 100 per cent 
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The coverage of most species falls within the first class. The fre-
quency of a species is the number of times it was present for each 100 
square metres examined. I use the term 'occurrence' synonymously with 
frequency. These data are useful for examining changes in individual 
species. For changes in the total vegetative cover, the data on the 
percentage leaf coverage beneath the transect line are more usefui. It 
is common to visually overestimate leaf coverage, but because the data 
are comparative and the same bias is present in each case, no problem 
arises. 
In the overgrazed project, seven transects were made con-
sisting of between 50 and 100 squares for a total coverage of 450 m2. 
In the areas .that were ungrazed or very slightly grazed, six transects 
were made of 25 squares each for a total of 150 m2. All areas analysed 
have not been gardened for at least 20 years. The greater percentage 
coverage in the overgrazed project was necessary because of the greater 
variability in vegetation comr:osition. Quantitative data were supple-
mented with casual observations. A major deficiency of the data is 
that approximately 100 plant specimens collected during fieldwork were 
lost while in transit to be identified, and thus a few species of 
importance could not be identified. Nonetheless, the general pattern 
of vegetation change can be described. 
Bulk Density 
At the site to be sampled, the vegetation was clipped to 
ground level. Then the area was thoroughly saturated by lightly 
sprinkling water onto the soil surface. T·he site was covered with· 
. plastic sheeting and cut grass laid on top to prevent any evaporation 
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from the soil. Because clays expand to different volumes depending on 
the moisture content of the soil, all sites had to be saturated to 
ensure comparability. , I returned to the sites 48 hours after satura-
tion when field capacity was assumed to have been reached. Using a 
soil corer similar to the one described by Mcintyre (1974), I obtained 
soil cores 4.95 cm in height. and 8.56 cm in diameter by hand driving 
the head of the machine using a rubber mallet. The soil was trimmed 
to conform to the size of the core. Four cores were usually taken at 
. each site, but occasionally one of the four had to be rejected. Ten 
sites in each project were chosen. The soil was later heated. in an 
oven for 30 to 36 hours at.approximately 110°C. Dried samples were 
weighed on an electronic balance. 
Water Infiltration 
At the four selected sites in each area, the grass was trimmed 
to ground height, and a water infiltration ring approximately 29 cm in 
diameter was driven 15 cm into the soil. The site within and just out-
side the ring was completely saturated and then covered with plastic 
and grass to present evaporation. Forty-eight hours later, the plastic 
and grass were removed. A piece of plastic was then placed in the 
bottom of the infiltration ring to protect the soil surface. Five 
litres of water were rapidly poured into the ring, and the plastic pro-
tecting the soil surface was then quickly removed. The first reading of 
the height of the water within the ring was taken 15 seconds after the 
ring was filled. The final reading was taken 14 minutes and 45 seconds 
later. The difference between the two readings is the depth of water 
that infiltrated into the soil in t"he elapsed period. Four infiltration· 
rings were placed at ~ach site. 
Soil Erosion 
Boards 15 cm wide were calibrated and placed upright in the 
soil with the face of the board perpendicular to the slope to trap 
sediment being washed or splashed downslope. Boards were placed at 
various angles and lengths from the top of the slope (see Table 4.6) 
to obtain a representative sample of the areas. It was impossible to 
select sites exactly equivalent in slope angle and length to the top 
of the hill in the two zones because of variations in slope form, 
trails, localised disturbance by villagers digging for edible insect 
larvae, and rooting by pigs. The average length from the top of the 
slope to the erosion boards was slightly greater in the overgrazed 
area (68.26 m) compared with the relatively ungrazed area (61.75 m), 
but this difference is exaggerated because of the existence of cattle 
trails that are oriented across the slope in a slight incline. The 
erosion boards collected sediment carried by sheetwash down the hill, 
but in the overgrazed project sediment could not be transported the 
entire length of the slope because the cattle trails provided alter-
native paths for the sediment to travel. The average slope angle was 
slightly greater in the relatively ungrazed zone (23.66°) compared 
with the overgrazed area (22.82°). The distribution of the slopes 
and lengths to the top of the hill are roughly comparable (see 
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Table 4.6 
SITE CHARACTERISTICS OF EROSION BOARDS 
Overgrazed Area Relatively Ungrazed Area 
Board Distance to top Slope Board Distance to top Slope 
of slope (m) (degrees) of slope (m) (degrees) 
1 55 21 A 50 25.5 
2 61 25 B 91.5 18.2 
3 62 20 c 84 17.3 
4 43 17.5 D 32 24 
5 82 17 E 37 22 
6 74 28 F 47 22.1 
7 33.5 18 G 90 18.4 
8 43.5 21 H 38 32 
9 82 17 I 53 18.5 
10 45 28 J 66 23.2 
11 35 30 K 38 32 
12 82 17 L 79 22.9 
13 50 23 M 30 21 
14 40 31 N 61 20.9 
15 121.50 23.3 0 79 22.9 
16 45 30 p 84 26.5 
17 121.50 23. 3 Q 84 26.5 
18 121. 50 23.3 R 43 23 
19 103 27.3 s 70 25.8 
20 42 21 T 70 25.8 
21 71 23.9 u 66 27.8 
22 121.50 23.3 v 66 24.5 
23 35 16 
Mean 68.26 22.82 Mean 61.75 23.66 
Range 33.5-121.5 16-31 Range 30-91. 5 17.3-32 
Tables 4.7 and 4.8). The first six boards in each area were set in 
place on 9 April 1977 and the rest of the boards on 19 April 1977. 
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The level to which sediment accumulated at each site on 
different occasions is indicated in Table 4.9. The data collecting 
schedule was. irregular because of the n:eed to take readings after 
periodic heavy rains and because of short absences from the village. 
After each reading, the accumulated soil was cleared. Measurements 
that are positive in value have been added to yield the total level 
of accumulation. Negative results indicate that the level of the 
soil was below the original soil level. Negative readings have not 
been used to compute the totals because the loss of soil must have· 
been the result of the local disturbance created by the erosion board 
interacting with heavy runoff. 
Several factors besides the existence of the cattle trails 
introduced a bias lowering the readings for the overgrazed area. 
Sometimes, cattle trampled next to the boards or pigs rooted near the 
l:x>ards causing abnormally large accumulations. Occasionally, cattle 
knocked over the boards. II} all such cases, the readings were 
disregarded. In cases of pigs rooting nearby, the erosion l:x>ards 
were moved away from the disturbed site and placed at a nearby com-
parable site to prevent further abnormal readings. Because of the 
magnitude 'of the difference between the level of accumulation in the 
two zones, no attempt is made to compensate for ·the lost readings in 
the overgrazed zone. The bias is somewhat balanced because 23 boards 
were set in the overgrazed area, whereas only 22 w.ere placed in the 
other area. In computing the total level of accumulation,. 123 cases 
are added. from the overgrazed area compared with 134 cases for the 
relatively ungrazed zone, thus accentuating the level of accumulation 
in the relatively ungrazed area and underestimating the magnitude of 
the difference between the two zones. 
Length 
30 
41-50 
51-60 
61-70 
71-80 
81-90 
91-100 
101+ 
(m) 
Table 4.7 
DISTRIBUTION OF LENGI'H TO TOP OF SLOBE 
FOR EROS ION BOARDS 
Overgrazed Area Relatively Un grazed 
.4 5 
6 4 
1 0 
2 6 
2 2 
3 4 
.o 1 
5 0 
Table 4.8 
DISTRIBUTION OF SLOPE ANGLE FOR EROSION BOARDS 
Area 
Slope Angle ( 0) Overgrazed Area Relatively Ungrazed Area 
16 1 0 
17 4 1 
18 1 3 
19 0 0 
20 1 1 
21 3 1 
22 0 4 
23 6 2 
24 0 2 
25 1 3 
26 0 2 
27 1 1 
28 2 0 
29 0 0 
30 2 0 
31 1 0 
32 0 2 
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Table 4.9 
HEIGHT (cm) TO WHICH SOIL ACCUMULATED AGAINST EROS ION BOARDS 
Overgrazed Area 
Board Date of Reading Total 
19 April 8 May 28 May 22 June 4 August 27 September 6 December 
1 1.0 1.0 3.0 0 2.3 0.5 2.0 9.8 
2 2.0 0 0 0.5 0 1. 5 4.0 8.0 
3 2.5 KD 2.0 1. 0 1. 0 7.0 2.5 16.0 
4 KD 1.0 1.0 0.9 0.5 KD 2.5 5.9 
5 0.5 0.5 2.5 0.5 0.3 0 0.5 4.8 
6 KD 0.5 1. 5 -1. 0 KD 7.0 7.0 16.0 
7 0 0 0.3 0 0.2 CD PR 0.5 
8 1.0 0 1. 5 0.3 0.2 PR 3.0 
9 1.0 0 1. 0 0 0 1.0 3.0 
10 -0. 3 0 -0.2 CD -0.5 PR 0 
11 -0.3 0.3 -0.1 0 0.5 PR 0.8 
12 3.0 0 1.8 0.3 1. 0 2.5 8.6 
13 1. 9 0.1 1. 9 0 0.3 0 4.2 
14 1. 5 1. 7 2.0 1. 0 0 1.0 7.2 
15 3.0 1.0 2.9 -2.0 2.0 2.0 10.9 
16 2.0 0 2.9 0.5 0 0.9 6.3 
17 0 0 1.0 3.0 1.0 0.5 5.5 
18 0 1. 0 0 KD 0 KD 1.0 
19 1. 3 0 0. 0.8 2.0 2.0 6.1 
20 0 -0.5 0 PR 1. 0 0.5 1. 5 
21 4.0 3.5 5.4 4. 0 ,. 1. 0 5.0 22.9 
22 3.0 1. 8 2.7 0 0.3 4.0 11. 8 
23 0 1. 0 0 0.9 0 0 1. 9 
Total G.O 24. 7 20.7 2G.O 15.l 25.3 37.9 155. 7 
KD knocked down by cattle 
CD cattle disturbed site 
PR pig rooted nearby 
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Table 4.9 (contd.) 
HEIGHT (cm) TO WHICH SOIL ACCUMULATED AGAINST EROSION BOARDS 
·-----·------·-------------------
Relatively Ungrazed Area 
Board Date of Reading Total 
19 April 8 May 28 May 22 June 4 August 27 September 6 December 
A 0 0 0 0 0 0 0 0 
B 0.9 0.1 0.8 0.1 0 0 0 1. 9 
c 0 0 -0.l 0 0 0 0 0 
D 0 0 -0.3 0 0 0 0 0 
E 0 0 0.5 0.5 0 0 0 1. 0 
F 0.1 0 0.1 0 0 0 0 0.2 
G 0 -0.1 0 0.5 0.5 0.1 0.3 1.4 
H 0 -0.1 0.1 0 0 0 0.1 
I 0 -0.1 0 2.5 1.0 0 3.5 
J 0 0 0 0 0 0 0 
K 0 0.5 0.4 0 0 0 0.9 
L 0 0 0.1 0 0 0 0.1 
M 0 0.3 0.2 0 0 0 0.5 
N 0 0 0.3 0 0 0 0.3 
0 0 0 0 0 0 0 0 
p 0 0 0 0 0 0 0 
Q 0 0 0 0 0 0 0 
R 0 0 0 0 0.1 0.1 0.2 
s 0 0 0 0 0 0 0 
T 0 0 0 0 0 0 0 
u 0 0 0 0 0.1 0 0.1 
v 0 0 0 0 0 0 0 
Total 1. 0 0.1 2.2 2.2 3.0 1. 3 0.4 10.2 
KD knocked down by cattle 
CD cattle disturbed site 
PR pig rooted nearby 
CHAPTER 5 
SUBSISTENCE AND DEVELOPMENT 
A subsistence system can be thought of as the complex 
of functionally related resources and activities through 
which a group secures food for its own needs and by its 
own efforts, usually by the direct exploitation of its 
environment (Nietschmann 1973:2). 
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Populations with subsistence-oriented economies are not closed 
economic units because they make exchanges with other populations, but 
they nevertheless produce most of the food they consume. Traditionally, 
the subsistence system of Barabuna was not only a food procurement system 
but also a culturally and socially meaningful complex of activities 
through which interpersonal relationships were established and reinforced 
with both the living and deceased. As in the past, agriculture, pig 
husbandry, hunting and gathering, and arboricul ture are the main components 
of the subsistence system today. They are all part of one system, and 
thus changes in one element of the system can be expected to alter other 
parts, the extent of the changes depending on the linkages between the 
components. The interrelationships between agriculture and pig husbandry 
are particularly important in the context of economic development. 
The Present Agricultural System 
In terms of the percentage of calories contributed to the diet, 
agriculture is the most important subsistence activity. From the measure-
ment of gardens in the field, the area under subsistence agriculture is 
estimated to be 0.08 ha per capita. Only human labour and fire are used 
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in production; no draught animals or machines are employed. 
Villagers recognise the importance of hard work, favourable weather, 
and ritual in promoting productive gardens. Except for a few tasks, 
the division of labour by sex is not strict. Men fell large trees, 
fence gardens, dig drainage ditches, and for ritual purposes care for 
fully-grown banana plants and sugar cane. Women largely, but not 
exclusively, clear grass, till the soil, plant, harvest, and weed. 
Occasionally, husband and wife cooperate and work together on such tasks 
as clearing grass or planting. 
Some characteristics of subsistence gardens are related to 
the ,type of crop grown or to the environmental zone. in which they are 
located. Other features depend on the distance from the settlement to 
the garden. For example, villagers fence all gardens near the hamlets 
to keep out marauding pigs, but in areas far from the hamlets where 
pigs usually do not forage gardeners do not build fences. 
In order to understand the dynamics of the agricultural system, 
it is first necessary to characterise the diversity within the system. 
As Boyd (1975:107) noted for the Awa to the southwest of Barabuna, any 
assumption of homogeneity in subsistence agriculture is invalid. 
Diversity exists at two levels. First, villagers prepare several types 
of gardens in different environmental zones. Second, they vary not only 
in their preference for different types of gardens but also in their 
style of gardening within the same environmental zone. Such diversity 
among individual cultivators is characteristic of many subsistence 
systems and is an important basis of experimentation and change in agri-
cultural systems (Johnson 1972). 
193 
The ernic classification of garden types cannot be reduced to 
any simple formula. Sometimes villagers distinguish subsistence gardens 
by the crop complexes within them. They also make contrasts by adding 
the suffix kai 'a ('work') to a term that signifies either some character-
istic of the site or the environmental zone in which the garden is found. 
People do not always agree on the particular term that should be used, 
though differences in folk taxonomies are to be expected, as Hays (1974) 
found in his analysis of plant classification among the Southern Tairora. 
The description that follows considers most but not all the variations 
in the agricultural system. 
When classifying a garden by the crop complex within it, 
people add the suffix naaho ('garden') to the name of the dominant crop 
or crops. Table 5.1 lists the major types of gardens: 
Table 5.1 
MAJOR GARDEN TYPES 
English Name (Botanical Name) 
Sweet potato (Ipomoea batatas) garden 
Taro kongkong (Xanthosoma sp.) and taro 
(Co Zoaasia sp.) garden 
Taro, taro kongkong, and yarn 
(Diosaorea spp.) garden 
Taro and yarn garden 
Winged bean (Psophoaarpus 
tetragonoZobus) and yarn garden 
Sugar cane (Saaoharum offiainarum) garden 
Various leafy greens gardens such as a 
Rungia kZossii and Setaria paZmifoZia 
garden 
Tairora Name 
aama naaho 
tapa.e·-kara naaho 
kara~tapa~oba naaho 
kara-oba naaho 
ae'i-oba naaho 
ka'a naaho 
no'u-bwaaki naaho 
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Each garden type displays a particular spatial arrangement of crops that 
sometimes varies according to the environmental zone. In grassland 
sweet potato gardens, sweet potato, maize, pumpkin, and beans are normally 
found in the centre, while banana, sugar cane, tobacco, and such greens 
as Setaria paZmifoZia and Rungia kZossii are located along the perimeter. 
In forest sweet potato gardens, the layout is less patterned. Another 
type of garden, the household or dooryard garden, is called a variety of 
names such as batuka naaho or 'place garden' and is often composed of a 
variety of crops displaying no orderly arrangement. Villagers also plant 
some sites largely with 'cash crops' such as peanuts, cabbage, pineapple, 
or tobacco, though such plots cannot be easily distinguished from sub-
sistence gardens because a large percentage of the cash crops is often 
not sold but consumed by the households and other subsistence crops are 
interplanted with the cash crops. 
To determine the areal extent of the different garden types, 
a compass and tape survey was made of all the gardens of the sample of 
households (see Appendix 5.1) between 25 August and 9 October 1976. 
Table 5.2 details the results: 
Table 5.2 
PERCENTAGE OF TOTAL CULTIVATED AREA UNDER 
DIFFERENT CROP COMPLEXES, SAMPLE OF HOUSEHOLDS 
Crop Complex Percentage 
Sweet potato 78 
Taro and taro kongkong 15 
Cash crops 05 
Yam and winged bean 01 
Mixed household gardens 01 
Sugar cane <01 
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The table notes only the dominant crop or crops in the garden. Because 
of the time of the survey it was impossible to measure the full extent 
of yam and winged beans, as they are usually planted between September 
and November, and the harvest was completed before the survey period. 
Nevertheless, the area planted with yam and winged bean is estimated to 
be never greater than 10 per cent of the total garden area. Gardens 
dominated by either sugar cane or leafy greens were more common in the 
past; although I did see some leafy greens gardens in the village, none 
of the households in the sample had any. Both sugar cane and leafy 
greens are usually subsidiary crops in other types of gardens. 
The sweet potato garden is clearly the dominant crop complex. 
In a sweet potato garden, the order of harvesting of the main crop is: 
Table 5.3 
ORDER OF HARVESTING CROPS: SWEET POTATO GARDENS 
l. Edible leaves of Brassica sp. 
2. Edible leaves of bean plants (Phaseolus 
vulgaris), Amaranthus tricolor, and 
Brassica juncea . . 
3. Cµcumber (Cucwnis sp.). 
4. Seeds of the bean plants. 
5. Maize (Zea mays). 
6. The leaves of Rungia klossii and the edible 
heart of the stem of Setaria palmifolid. 
7. Sweet potato and pumpkin (Cucurbita sp.). 
8. Edible leaves of Abelmoschus manihot. 
9. Sugar cane. 
10. Banana (Musa sp.). 
The largest percentage of the total production of the garden comes from 
sweet potatoes. 
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Cuttings of sweet potato vines are planted in mounds varying 
in shape and size depending on the slope of the land and the environ-
mental zone. People obtain sweet potato from the mounds five to seven 
months after planting, again depending on the zone. The method of 
harvesting and replanting sweet potato is similar in all areas; gardeners 
harvest from the sweet potato mounds for approximately two to three 
months. They do not take all the tubers in one mound at the same time, 
because doing so would deleteriously affect the growth of the trailing 
vines, which subsequently bear tubers in the soil between the mounds. 
After there are no more tubers in the mounds and a few months elapse, 
the people harvest from the trailing vines for several more months until 
most of the sweet potato has been taken. By harvesting from the vines 
lying between the mounds, villagers are able to obtain two crops from 
the same ground with one planting; maize, beans, and leafy greens, which 
have been planted between the mounds, are first harvested, and the sweet 
potato vines bear tubers in the same gro~d after these earlier ripening 
crops have been consumed. When continued attempts to find more tubers 
are no longer fruitful, villagers rip the vines from their roots and com-
pletely till the soil, harvesting additional tubers not found before. 
When the vines are sufficiently dry, they are burned in the garden, and 
the area is planted again. This sequence is repeated in all successive 
replantings, though when the garden is ready to be fallowed, villagers 
do not till the soil to find the remaining tubers. Most sweet potato 
gardens have a life of from 12 to 18 months, though some people wait 
longer than 18 months to replant. Variations in the cropping period 
are also related to the environmental zone in which the garden is located 
and to the number of times it has been previously replanted. 
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To understand the changing spatial characteristics of the 
agricultural system, classification according to the type of work 
(kai'a) in different environmental zones is necessary. This discrimina-
tion permits the examination to be based on 'the agronomic considera-
tions of farming technique and management' (Brookfield 1968b:417), 
which are more important in understanding the system than crop combina-
tions alone. Table 5.4 summarises the characteristics of the different 
types of garden work. 
Nanda kai'a, or 'forest-work', refers to the preparation of 
gardens within the rain forest as opposed to gardens bordering the 
grassland fringe. Gardeners consider vegetation and soil characteristics 
in selecting garden sites within the forest. They prefer friable soil, 
which is detected by the ease with which young saplings can be pulled 
from the ground. Men claim that the presence of certain species of trees 
such as Castanopsis acwninatissima, Lithocarpus rufoviZZosus, and 
Garcinia sp., as well as sprawling bamboo indicates that the site is 
suitable for gardening. However, beliefs concerning which species is 
the best indicator vary; for example, some prefer sites with AZbizia 
fuZva, a nitrogen-fixing species,.whereas others avoid sites with large 
Albizia trees because of the tree's reputation for causing temporary 
confusion and other mental maladies. Sites with a large vine called 
maranda, which has a reddish sap likened to blood, are generally 
avoided. Villagers believe that if the vine is cut, the spirit 
(mara-ura) of the vine will cause sickness or death to one of the 
family members of the person who cut it. Garden sites inside the rain 
forest have slopes ranging from relatively flat to 40 degrees, .with 
most having slopes between 15 and 30 degrees. 
Table 5.4 
TYPES OF SUBSISTENCE GARDENING 
Type of Work Environmental Zone Major Crops Number of Times Length of Fallow Replanted (Years) 
Nanda kai'a Inside rain forest Taro, taro kongkong 0 14+ 
Kaati kai'a Forest fringe, near Sweet potato 1 9-20+ grassland 
Oba kai'a Miscanthus-dominated Sweet potato 1-2 ? 
community 
Uk.au kai'a & Short grasslands, Sweet potato, yam, 1-3 5+ Baeha kai'a dry soils winged bean 
Very steep, short 
Ha'i kai'a grassland hillsides Taro, yarn 0 ? 
on sandy clay soil 
Moist soils of Sweet potato, yam, 3-4 8-15+ Hora kai'a valley bottom winged bean 
Taro, yam 0 4-7 
Swamp soils of Sweet potato, yarn 3-4 15+ 
Aruka kai'a valley bottom, domin-
ated by Phragmites Taro, taro kongkong 0 4-7 
Streambanks and 8 t t t 
Ana kai'a "dl d , . . 1 wee po a o, yam, 2-3 15+ rapi y- raining soi s . d b 
winge · ean 
..... of valley bottom · l.O 
CX> 
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In nanda kai'a, cultivators first cut the sprawling bamboo 
six to 12 months before felling the trees to allow sufficient time for 
the bamboo to dry. When the bamboo is dried, men and women clear the 
undergrowth, and men fell some of the large trees and defoliate others 
by ringbarking, firing the base of the tree, or pollarding. Especially 
large trees in the centre of the garden site are left standing because 
if felled they would cover a considerable portion of the site. Thus, 
not all the nutrients built up in the fallow are returned to the soil 
before planting. Gardeners allow a few trees to retain part of their 
leaf cover, which facilitates the growth of taro, a plant requiring 
moist, shady conditions (Powell 1976:121). After the task of clearing 
is finished, the villagers allow the material to dry for two to three 
months before firing, with several burnings necessary before planting. 
The major crops in these forest gardens are taro and taro 
kongkong along with lesser amounts of banana, maize, beans, tobacco, 
cucumber, gourds (Lagenaria sp.), various leafy greens, pumpkin, and 
Setaria paZmifoZia. Villagers plant most of these gardens between 
October and December to take advantage of the increased rainfall during 
the early period of crop growth .. They till the soil only where the 
crops are grown and do not construct drainage ditches. Gardens are 
planted only once before being fallowed for 14 years or longer. 
Most of the taro and taro kongkong cultivated in the forest 
zone is grown in the eastern portion of the village territory because 
these crops do not generally grow well in the forests in the western 
sector. Within the rain forest in the western sector, villagers culti-
vate sweet potato instead, using the same methods employed when 
planting in the forest-grassland fringe (see below). Nevertheless, 
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many prefer not to plant sweet potato inside the forest because the dense 
mat of tree roots makes it more difficult to build sweet potato mounds 
and to harvest sweet potatoes carried by the trailing vines. 
Kaati kai'a, the creation of gardens inside the forest next 
to the forest-grassland boundary, differs slightly from nanda kai'a. 
Near the grassland boundary, soils are less friable and have a thinner 
layer of humus-rich material than those deep inside the forest. Clearing 
practices are similar to nanda kai'a except that fewer trees are allowed 
to retain their leaves. Kaati kai'a resembles nanda kai'a in the method 
of tillage, the absence of drainage ditches, and the degree of slope of 
the cultivated land. 
Villagers plant these gardens throughout the year except at 
the beginning of the dry season and in the midst of the rainy season, 
though if a short dry spell occurs in the rainy season, gardeners take 
advantage of the weather to burn and plant. However, most people plant 
gardens in the forest fringe from September to December. They do not 
cultivate the entire site at once; men divide the area into sections by 
placing logs in a downslope direction and plant the sections at different 
times to ensure a continual supply of a variety of produce. 
Sweet potato is the dominant crop in kaati kai'a. Villagers 
also grow such crops as beans, maize, cucumber, leafy greens, Setaria 
palmifolia, pumpkin, sugar cane, and tobacco. To prepare sweet potato 
mounds, they first use an axe to remove tree roots where the mounds are 
to be located. On hillsides, the soil is then heaped into convex-shaped 
mounds by digging out a slightly oblong portion of the hillside, with 
more soil being removed from the upper-slope portion thus leaving a 
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crescent-shaped scar just above the mound about 20 cm in height. 1 
Sweet potato mounds are 8 cm high and 52 cm in diameter. Informants 
state that these mounds are smaller than those found in the grasslands 
because the existence of tree roots makes it difficult to dig far into 
the soil and larger mounds would be more subject to erosion on the steep 
hillsides. In relatively flat areas, they prepare slightly larger mounds. 
The sweet potato mounds are placed fairly far apart in an irregular 
2 planting pattern, with an average density of 0.52 mounds/m to accommo-
date the long,trailing vines that develop. 
In kaati kai'a, villagers plant two crops of sweet potato 
before fallowing for nine to 20 or more years. They believe that yields 
from a third planting would be poor because the soil could not support a 
third crop and the problem of weeding would be too difficult. By the 
time the garden is fallowed, secondary species are already encroaching 
onto the site, especially those that are purposely not weeded. To ensure 
good hunting sites for certain phalangers, the gardeners allow trees 
such as Saurauia congestiflora and Ficus ? calopilina to remain because 
the animals feed in them. 
If garden sites originally covered by forest are not fallowed 
for a sufficient time, they will eventually be dominated by the tall 
cane grass Miscanthus· ('oba '). Clearing and preparing gardens in 
Miscanthus-dominated communities is called oba kai'a. Garden sites 
are less steep than in kaati kai'a, with slopes usually ranging between 
10 and 20 degrees. Both men and women cut the tall grasses, allowing a 
sufficient time for the vegetation to dry before burning it. The 
1 All data noted on the size of sweet potato mounds, planting density, 
and drainage ditches represent averages of many measurements, unless 
otherwise noted. 
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scattered trees in this zone are usually pollarded and later cut for 
firewood. Men dig small drainage ditches approximately 30 cm wide and. 
20 cm deep around the perimeter of the cultivated site and more rarely 
within the garden area. As in kaati kai'a, gardeners till the soil on 
the first planting only where the crops are placed, and sweet potato is 
the dominant crop. The planting schedule is also the same. However, 
the range of subsidiary vegetables grown here is commonly reduced to 
such crops as maize, beans, pumpkins, sugar cane, and only a few green 
leafy vegetables. In contrast to cultivation practices in the forest 
fringe, the sweet potato mounds are arranged in somewhat more orderly 
rows, and the mounds are more clearly convex in shape. People replant 
the garden once or twice, depending on how well the second crop of tubers 
produces. The only fallow periods that I recorded for this zone were 
17 and 18 years, but shorter fallows must have been typical in the past; 
otherwise, the dominant vegetation covering the sites before clearing 
would have been trees. 
Gardens are more commonly made in the short grasslands than 
in the Miscanthus zone. Villagers·use the terms ukau kai'a ana baeha 
kai'a to denote the creation of g~rdens on relatively dry sites dominated 
by short grasslands. The term ukau refers to 'grass' in general and 
Themeda in particular. Baeha means 'strong', referring to the diffi-
culty in cultivating the clay soil when dry. Some but not all inform-
ants restrict the use of the former term to the preparation of gardens 
on steep, well-drained hillsides dominated by.Themeda and the latter to 
garden work on more gently-inclined slopes dominated by a variety of 
grasses such as Themeda, Imperata, Ischaemum barbatum, and Ophiuros 
tongcaZingii. Methods of clearing and tillage are similar in bot~ 
types of gardening. Informants agree that cultivating in the short, 
dry grasslands requires the least effort of all types of work, but 
gardens there give the lowest yields of sweet potato. 
The most preferred short grassland sites on relatively dry 
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soil have a cover of either Imperata and the bracken fern Pteridiwn 
aquiZinwn or a cover in which Imperata and Ischaemwn barbatwn are 
abundant. Sites with the former combination are felt to be particularly 
suited to yams and winged bean as well as sweet potato, whereas those 
with the latter are considered good for sweet potato cultivation. 
Because of their low fertility and dry condition, sites on steep hill-
sides dominated by Themeda are usually not cultivated except in two 
instances. If the area is relatively close to or adjacent to a residence, 
a gardener will use the site, because the negligible transport costs com-
pensate for the lower yields. People also enjoy the convenience of 
having gardens near their homes to provide food when the demands of other 
activities make it impossible to travel to their more remote gardens. If 
the Themeda-dominated site is next to a relatively flat cultivated area 
with moist soils, a villager may also garden on the steep slopes. 
Utilising two different adjacent zones permits a variety of crops to be 
planted and different planting schedules to be used in the same garden 
area; for example, sweet potato can be planted on the dry hillsides 
more readily than in the poorly-drained, valley-bottom soils during 
the rainy season. 
Drainage ditches are recurrent features of the landscape in 
short grassland gardens. The ditches are usually aligned in the 
direction of the slope and are designed to remove water rapidly so as 
to prevent waterlogging of the soil, which could result in landslides. 
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The ditches, which surround the rectangular garden area an.d internally 
subdivide it into parallel strips, are placed five to eight metres 
apart and measure 40 cm wide and 15 cm deep. 
compared with working in forest or Misaanthus-dominated 
communities, clearing in the short, dry grasslands is relatively easy. 
Women use a spade and bushknife to cut the grass, and they allow the 
vegetation to dry before burning it. After waiting one or two days, 
they till the entire garden area to a depth of 15 cm to 20 cm, prefer-
ably when the soil is slightly damp, which facilitates cultivation. 
Tillage performs several functions. It incorporates ashes 
and small pieces of dried,unburned organic material into the soil. It 
also breaks the capillary bonds to the soil surface, thus reducing soil 
water evaporation, a function especially important in the dry season. 
Clarke and street (1967) observed that tillage markedly increases sweet 
potato yields in grassland areas in the highlands because the improved 
drainage and aeration accompanying tillage increase nitrification and 
relieve the high reducing potential and toxic concentrations of iron 
and manganes.e characteristic of some until led highland grassland soils. 
Various crop c9mbinations are planted in gardens in the 
short grasslands. If yam and winged bean are grown first, sweet potato 
will usually be the dominant crop on successive plantings. If sweet 
potato is the first crop, occasionally a small portion of the garden 
area is devoted to peanuts or winged beans in the second planting. 
Some villagers plant only sweet potato as the dominant crop throughout 
the life of the garden. The range of subsidiary crops is limited 
mostly to maize, beans, pineapple, Setaria paZmifoZia, and only a few 
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leafy greens, as most other crops do not do well here because of the 
rapid drying of the soil. 
Villagers usually plant sweet potato gardens on the steeper, 
well-drained hillsides from October to December, but on relatively 
less-inclined slopes with dry soils they do so throughout the year, 
except when the soil is waterlogged or at the beginning of the dry season. 
Planting at the beginning o.f the rainy season enables the crops to take 
advantage of flushes of nitrogen and phosphorous produced when the first 
rains fall (Nye and Greenland 1960:110-111). Winged bean and yams are 
usually planted from September to November. 
Villagers feel that it is necessary to wait a few days after 
the soil is tilled before planting to allow the greasy condition of the 
exposed soil to dry. They build convex sweet potato mounds averaging 
17 cm high and 76 cm in diameter in somewhat aligned rows with a high 
2 planting density of 0.74 mounds/m. Informants state that the small 
space between mounds and the partial commitment to neatly aligning 
mounds into rows reflect the poor growth of the trailing vines. 
Sweet potato matures as.early as five and one-half months 
after planting. Because of poor productivity, the tubers carried by 
the trailing vines a+e harvested for a shorter period than in other 
zones. Depending on the distance from the cultivated site to the 
hamlet, villagers replant these gardens one to three times, with the 
greater frequency of planting possible near the houses partly because 
refuse and ashes are thrown onto the gardens to increase their 
fertility. With successive plantings, a larger percentage of the 
harvest is fed to the pigs because the average size of the tubers 
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produced decreases and the extent of the damage to tubers by the 
sweet potato weevil (CyZas formicarius) increases. 
The length of the fallow varies, depending in part on the 
relative location of the site. Gardens near the hamlets are fallowed 
for as little as five to ten years, whereas places farther away are 
fallowed longer. This variation in the intensity of land use, as 
measured by the ratio of years harvested to years fallowed (Boserup 
1965), is in accordance with the principles in von Thunen's model in 
which the intensity of land use is largely a function of distance from 
the settlement. Occasionally, people fallow a site for one or two years 
between successive crops before abandoning the site for a longer period. 
Such short fallows are possible because of the ease of clearing. 
Another type of garden work in the short grasslands, ha'i 
' kai'a, was more common in the past. Found only in. the western sector 
of the village territory where a particular type of sandy clay occ·urs, 
these gardens are located on the top of steep hillsides where the 
dominant vegetation is Imperata and Pteridium. The only such garden 
I was able to measure was on a slope of 29 degrees. 
After clearing the vegetation but before tilling the soil, 
a small fence is constructed on the downslope end of the garden to 
prevent soil loss on the steep slope; the construction of this fence 
is the only gardening activity I could discover that was specifically 
devoted to soil retention. These gardens are usually small with a 
shallow drainage ditch around the perimeter of the site; the garden 
2 I measured was only 65 m in size, whereas some gardens in other zones 
2 
are as large as 2000 m. Villagers cultivate in ha'i kai'a from 
October to December and plant the garden only once before fallowing. 
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They interplant taro and yams along with Saccharum edule, Ahelmoschus 
manihot, and gourds. 
Hora kai'a ('wet work') and aruka kai'a refer to garden work 
on flat land in the very moist-to-swampy soils of the valley bottom. 
Where the soil is very moist and Ischaemum polystachyum, Leersia hexandra, 
Ischaemum barbatum,and small, scattered Phragmites are cleared, the term 
hara kai'a is used. Ischaemum polystachyum is highly regarded as a 
fallow cover because of the reputed ability of its root system to impart 
good tilth to the soil. In swamps, where dense stands of the taller 
reed grass Phragmi tes are cut, the garden work is referred to as aruka 
kai'a. Hora kai'a and aruka kai'a are felt to be the most physically 
demanding types of work in terms of the labour inputs but are also the 
most productive in gross yield. The high yields result from an adequate 
water supply throughout the year and an initial high fertility. 
Clearing grass in hara kai'a is more difficult than in the 
short, dry grasslands because the vegetative cover is much denser. 
Women do most of the clearing, although occasionally the men will help. 
The vegetation is cut at the base with a bushknife and spade, and a 
long pole is used as a lever to lift the mass of grasses to facilitate 
further cutting. During the next few weeks, the pile of cut vegetation 
is occasionally turned to ensure thorough drying before burning. Some 
villagers go through the clearing and burning stages twice, allowing 
the vegetation to regrow for 10 to 12 months before cutting and.burning 
again. Such repeated cutting and burning weakens the· root system and 
perhaps eases the subsequent problem of weed regrowth. 
Hora kai'a requires a more intricate and larger drainage 
system than that found in the short, dry grasslands. Because the water 
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table is naturally high in this zone, the crops will rot unless the 
water table is sufficiently lowered. Around the perimeter of the 
rectangular gardens, men dig large ditches approximately 1.2 m wide 
and 90 cm deep. Draining into these is a series of smaller ditches 
60 cm wide and 50 cm deep, which are placed parallel every four to 
seven metres within the garden. Villagers wait about a month after 
digging the ditches to ensure adequate drainage before tilling the 
soil to a depth of 6 cm to 12 cm. 
The major crops planted vary. In most cases, the garden 
will have sweet potato in each of the four or more possible plantings. 
The time from planting to the final harvesting of the tubers carried by 
the trailing vines varies from 13 to 18 months. Sometimes, villagers 
grow yam and winged bean or yam and taro first and sweet potato on 
successive replantings. Less frequently, they plant taro and some yam 
and then fallow the garden for four to seven years before cultivating 
the same foods again. 
If the major crop is sweet potato, the gardeners plant at 
any time except during the height of the rainy season. However, they 
usually plant yam, taro, and winged bean from September to November. 
The sweet potato mounds, 25 cm high and 80 cm in diameter, 
are larger than those in short, dry grasslands to provide more drainage 
and to accommodate the larger-sized tubers produced in this zone. 
Villagers prepare the mounds in neatly aligned rows spaced farther apart 
than those in the short, dry grasslands because the vines grow longer. 
2 The planting density is 0.43 mounds/m • Other crops grown are maize, 
beans, pumpkin, gourds, Setaria palmifolia, tobacco, sugar cane, 
banana, and many varieties of leafy green vegetables. 
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In referring to the gardens of the Tairora area, Clarke 
(1966:354-55) noted the contrast between the seemingly haphazard spatial 
arrangement of sweet potato mounds in forest gardens and the neat rows 
of mounds in the more intensively-worked grassland gardens. Informants 
state that in the forest fringe (kaati kai'a) it is impossible to plant 
neat rows because of the presence of tree stumps and fallen logs. In 
the moist-to-swampy soils of the valley bottom, preparing neatly 
arranged rows is the most efficient means of planting the maximum 
amount of sweet potato possible, given the desire to harvest from the 
mounds and the trailing vines. The neat spacing of rows ensures a 
higher level of net photosynthesis because the likelihood of the trail-
ing vines overshading each other is reduced. 
The length of the fallow varies depending on the distance 
between the garden and the homestead. Close to the hamlets, fallows 
are as short as· eight to ten years, whereas in areas farther away 
gardens are usually abandoned for 15 years or more. According to 
informants, gardens are fallowed not because of a lack of nutrients in 
the soil but because either weeding becomes too burdensome or the 
fences have rotted and pigs have 9estroyed the gardens. 
Garden preparation in aruka kai'a is similar to that in hara 
kai'a except in a few details. Informants say that clearing Phragmites 
is easier but drainage construction more laborious because of the 
difficulty of digging through the mass of thick roots of the tall reed 
grass and the need to construct larger drains to lower the higher water 
table, which is sometimes above the ·soil level. Villagers may begin 
work on digging the drains up to a year before planting because of the 
difficulty involved. The drainage network reaches its highest level of 
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complexity in aruka kai'a. Smaller drainage ditches feed into a 
larger one around the perimeter of the garden, and water from the 
latter flows into one major ditch up to 2 m wide and 1.3 m deep. One 
of the reasons that people prefer to establish adjoining gardens in 
aruka kai'a is to share the inputs into constructing the drainage system. 
All the crop combinations and rotations noted forhora kai'a 
are applicable to aruka kai'a, except that villagers do not plant 
winged beans but do grow taro kongkong with taro and yam. Taro kong-
kong demands well-drained soils, and the soils cultivated in hora kai'a 
drain more slowly than those in aruka kai'a. 
Because of the large tubers carried and the need for better 
drainage, sweet potato mounds are biggest in aruka kai'a. Some are as 
large as 1.0 min diameter and 27 cm in height. To acconunodate the 
extensive growth of the trailing vines, the planting density is a very 
2 low 0.18 mounds/m • Because of the large space between rows of sweet 
potato mounds, villagers are able to plant a large quantity of leafy 
green vegetables, many of which grow best in this zone. Some gardeners 
feel that sweet potato yields are better from the second planting than 
from the first. Lower initial yields may possibly result from an 
increase in the carbon-nitrogen ratio caused by the decaying root mass, 
which stimulates an increase in soil micro-organisms that consume 
nitrogen. 
Weeding is selective. Villagers remove the regrowth of 
Phragmites, Leersia,and Ageratum conyzoides but allow such trees as 
Pipturus argenteus to remain to help drain the garden area. 
The planting schedule and the number of times a garden is 
replanted are similar to those noted for hora kai'a. Fallows are 
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usually longer than 15 years, and villagers say that some sites in the 
swamplands have not been cultivated in memory because of fears con-
cerning this zone (see pp. 214-15) • 
Ana kai'a, the third major form of work in the valley bottom, 
refers to cultivating on ana bata, a rapidly-draining clay soil that 
occurs mostly along streambanks and to a lesser extent farther away 
from the streams. The vegetative cover is composed of Phragmites, 
Miscanthus fZoriduZus, Saccharum robustum, Ischaemwn poZystachyum, and 
Imperata. Many villagers prefer not to cultivate near streams as over-
flowing water occasionally destroys the gardens. However, some take 
the risk, believing that sweet potato produces best on ana bata. 
Some cultivation practices differ from those in hara kai'a 
and aruka kai'a. Because the soil drains rapidly, villagers make 
relatively small drainage ditches only 47 cm wide and 25 cm deep. On 
the initial planting of sweet potato, most villagers till the soil only 
where the crops are grown. 
Gardeners plant either yam and winged bean or sweet potato 
as the dominant crops on the first planting, and sweet potato on the 
two to three replantings that are possible. Occasionally, a portion 
of the garden is devoted to peanuts, a crop that does not do well in 
poorly-drained soils in the valley bottom. Villagers plant maize, beans, 
cucumber, banana, sugar cane, and various leafy green vegetables as 
subsidiary crops. Fallows are usually longer than 15 years. 
The villagers' cultivation practices in the different environ-
mental zones have been developed over a long period of time. Variations 
in the timing of planting, the construction of drainage networks, the 
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crops grown, the method of tillage, and the preparation and spacing 
of mounds reflect an intimate knowledge of the potentials and limita-
tions of the natural environment. 
At any one time, a household has gardens in two or three or 
more different environmental zones. Such a strategy of diversification 
permits the cultivation of a wider range of crops and provides 
insurance against the effects of unseasonal weather. Table 5.5 lists 
the percentage of land cultivated by the sample of households in the 
various zones: 
Table 5.5 
PERCENTAGE OF LAND CULTIVATED IN DIFFERENT 
ENVIRONMENTAL ZONES, SAMPLE OF HOUSEHOLDS 
Environmental Zone Type of Work Percentage 
Moist soils of valley 
bottom 
Short, dry 
grasslands 
Miscanthus-dominated 
community 
Inside forest 
Forest fringe 
Swamp soils with 
Phragmites 
Streambanks and 
rapidly-draining soils 
of the valley bottom 
Very steep, short 
grassland hillsides on 
sandy clay soil 
Hora kai'a 
Baeha kai'a and 
ukau kai'a 
Oba kai'a 
Nanda kai'a 
Kaati kai'a 
Aruka kai'a 
Ana kai'a 
Ha'i kai'a 
26 
18 
17 
16 
13 
8 
2 
0 
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The data presented reflect the situation in 1976. The proportion of 
gardens in the different environmental zones has varied through time 
in response to a variety of pressures and incentives. 
The Changing Agricultural System 
In the precontact era, the nature of intervillage relationships, 
technology, and beliefs were the main factors influencing the spatial 
distribution and productivity of the agricultural system. Chronic war-
fare, an important aspect of intervillage relationships among the 
Tairora, had a significant impact on the gardening system. Enemy 
villagers occasionally destroyed gardens and killed pigs, causing 
temporary food shortages in Barabuna. In response to the need for 
security, villagers often grouped their gardens together. Clarke 
(1966:354) noted the Tairora practice of many families gardening 
within a common fence, and he correctly argued that such a pattern 
reduces the labour and materials required for fencing. However, such 
an aggregated pattern in gardening can also be found in cultivated 
areas without fences and is partly a continuation of the precontact 
custom designed to provide security. 2 
The threat of warfare and fear of sorcery made people 
reluctant to prepare gardens too far into the forest; they preferred 
to cultivate in the forest near the grasslands which gave them a better 
view of the countryside. It is also likely that, as Langness (1968:196) 
2 Villagers gave several other reasons for gardening together. When 
other villagers are present, sorcerers are less likely to attack. 
Thieves will be deterred from stealing food if they fear that others 
might see them. Having people working in the same area enables 
gardeners to have social gatherings during periods of rest. Some-
times a villager will plant a garden alone at first, but when others 
see that his crops have grown especially wel~ they will come and pre-
pare gardens nearby. 
suggested for the Bena Bena, most gardens were near the stockaded 
hamlets. 
214 
Before pacification, the extent of gardening in the valley 
bottom was not as widespread as it is today because villagers working 
in such low-lying areas were more susceptible to surprise enemy attack. 
Within this area, hara kai'a was more extensive than aruka kai'a, the 
latter usually being limited to the edges of the Phragm·ites swamps. 
Given the precontact technology of wooden spatulae for digging drainage 
ditches and sharpened bamboo and wood for clearing grass, the task of 
creating extensive garden areas with a large drainage system was con-
siderable. In addition, villagers feared that many of the larger areas 
·covered by Phragmites, especially where the soil is not firm enough to 
support the weight of a man, were inhabited by worms or ahi 'u that per-
formed lethal sorcery on the family members working in the swamp gardens. 
These worms supposedly collect any human refuse such as faeces, urine, 
and hair, or pieces of leftover food dropped by individuals and use 
these in rituals that can result in the death of the person from whom 
the material came. As children are careless as well as the weakest 
family membe~s, they are the ones.most likely to be injured. Those 
villagers who did cultivate in the swamps sometimes performed special 
rituals designed to frighten away ahi'u. They also burned pig grease in 
the garden area hoping that the resulting smell would drive out the 
worms. Occasionally, gardeners abandoned sites in the swamps when bad 
omens occurred; the collapse of a drainage ditch wall in the swamps or 
dreaming about the death or sickness of a family member were considered 
as indications that continued cultivation at the site would result in 
harm to a member of the household. These beliefs are still current, 
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especially among some of the older villagers, and account for much of 
the swampland cultivated in 1976 not being gardened before within 
memory. 
In response to the constraints outlined, I believe that 
formerly most of the sweet potato was produced in the forest fringe, 
in the short, dry grasslands, and to a lesser extent in the valley 
bottom. Cultivation in low-lying areas probably increased during rela-
tively peaceful periods. A considerable amount of the taro and yam 
production was from ha'i kai'a in the short grasslands as well as from 
the forest and low-lying areas. 
The introduction of steel technology impr~ved the productivity 
of the agricultural system. The two European missionaries who visited 
Barabuna in 19283 gave the villagers their first steel tools. Steel 
axes, spades, and bushknives are superior in cutting ability to their 
precontact counterparts of stone axes and adzes, digging sticks and 
wooden spatulae, and sharpened bamboo and wood respectively. The intro-
duction of steel tools reduced the labour inputs into gardening. 
Townsend (1969:204) has demonstrated that villagers can fell trees 
4.4 times faster with steel axes than with stone tools, a figure 
agreeing with Salisbury's (1962:220) estimate of three to four times 
faster. Sorenson (1972:369) reported that the Fore to the west of 
Barabuna traditionally preferred to make gardens within the forest 
zone; however, with the introduction of the spade, which made the task 
of clearing grass and cutting through the sod easier, the Fore increased 
gardening activity in the grasslands. For the Barabunans, spades also 
3 See footnote 11, p. 46. 
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facilitated the construction of drainage ditches, and bushknives 
increased the ease of cutting the grass. 
The cessation of warfare and the introduction of steel 
technology permitted villagers to increase the extent of gardening in 
the valley bottom, though still placing more emphasis on hara kai'a 
than on aruka kai'a. They did not significantly expand aruka kai'a 
until the 1950s because the fear of ahi'u remained strong. People 
increased the frequency of nanda kai'a farther into the forest. Taro 
production was gradually transferred to hara kai'a and nanda kai'a as 
less emphasis was placed on ha'i kai'a. Increasing the extent of hara 
kai'a and nanda kai'a was a function of the general willingness to make 
more gardens farther away from the hamlets. 
Describing the subsistence systems of the peoples of the 
Pacific, Fisk (1966:23; 1971:368) has used the terms 'primitive 
affluence' and 'subsistence affluence': 
a condition in which population pressure on land 
resources is relatively light, productivity per 
unit of applied labour (as distinct from available 
labour) is very high, and most subsistence agri-
culturalists are able to produce as much as they 
can consume (with satisfaction) [emphasis mine] of 
their main essential requirements, and to sustain 
an adequate level of living by their traditional 
standards, at the cost of as little as fifteen to 
twenty hours labour a week. 
Fisk's major concern was to explain the rate of adoption of cash-
earning activities by villagers, but he also meant his characterisa-
tion of the affluent subsistence sector to apply to the precontact era 
(Fisk 1962:463). Various authors have approvingly used the term 
'subsistence affluence' (e.g. Moulik 1973; Connell 1978), though Fisk 
never suggested that the term was appropriate for all subsistence systems 
in the Pacific. 
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I am sceptical about the applicability of the concept of 
subsistence affluence to conditions before pacification, and I believe 
that the people of Barabuna would be also. A subsistence system must 
be examined in the total environment in which it functions, and warfare 
was a particularly important aspect of that environment. It is diffi-
cult to reconstruct the severity and intensity of warfare and the 
associated damage to gardens and pigs. Watson (1967:71) suggested for 
another group of Tairora in the precontact period: 
We may fairly assume ••• long periods of military 
quiet were few. Fighting may not have been 
'constant' as it is sometimes described, if by 
that is meant a weekly affair. There can seldom 
have been whole seasons, however, let alone years, 
without interterritorial skirmishes or killings, 
or larger scale hostilities. 
The Tairora did not have ritual means for limiting major warfare for 
long periods as has been reported by Rappaport (1968) for the Maring. 
The maintenance of a condition of subsistence affluence most probably 
depended on the relative success of a group in warfare, but the 
Barabunans were often losers in battle. Langness (1968:193) described 
Bena Bena accounts of warfare before pacification: 
The theme of fighting the strong is common. 
They say they lived well only at certain times -
when Korofeigu was strong and other places were 
small. 
In comparing conditions before and after the imposition of colonial 
control in the eastern highlands, Berndt (1953:118) noted: 
Whereas in former times gardens were abandoned 
or destroyed at intervals during the fighting 
(with ensuing periods of scarcity and hunger 
until new gardens commenced to bear}, cultiva-
tion can now proceed relatively undisturbed. 
218 
Villagers state that occasional periods of hunger were not unconunon 
before contact, and they sometimes had to rely on a variety of unculti-
vated foods such as wild yams, wild Seta.rid paZmifoZia, the fruit of 
·Ficus dammaropsis, a variety of insects, the leguminous Pueraria 
(Zobata?) , and the edible shoots of a particular species of bamboo 
(Bambusa sp.). Such foods are no longer eaten today. 
The pressures of warfare detracted from the time available 
for subsistence production. Watson and Watson (1972:576) reported the 
response of one informant to a question 9oncerning the time spent on 
preparing for warfare: 
We talked in the men's house, discussed prepara-
tions, alliances, who. would help. Built 
palisade. Made emergency exit from men's house. 
We spent a great deal of time on all of this. 
We spent more time on fighting and talking about 
it than anything else. The women cried because 
they could not get enough help with the garden 
work (the men's part). Garden work suffered 
because of men's preoccupation with fighting. 
Now the gardens are much bigger. 
Gardens in the valley bottom are especially important in an 
environment with a marked dry season because production is less 
affected by a shortage of rain than in other zones, but villagers could 
not significantly expand production in the low'-lying areas until after 
pacification. An increase in the cultivation of valley-bottom sites 
q.ccompanying the cessation of warfare has been noted for other high-
land groups as well (e.g. Salisbury 1964:4). As Salisbury (ibid.) 
observed: 
Peace, in short, permits land use to be 
rational, to be based on the potentialities 
of the land, rather than on the likelihood of 
being raided. 
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Certainly, the level of production from the agricultural system in 
Barabuna markedly increased in the post-contact period, and I suggest 
that the term 'subsistence affluence' is more appropriate to this period 
and not to the preceeding one. 
One of the most significant changes for the agricultural 
system in the post-contact era has been the introduction of income-
earning activities. Barabunans were first involved in the cash economy 
in the early 1950s when villagers sold small quantities of sweet potato 
to Europeans and their labourers in the region. Coffee, the most 
important cash crop in the village today, was introduced in the mid-1950s. 
Coffee production and subsistence agriculture are integrally 
related. Coffee and subsistence gardens compete for land because coffee 
is a relatively fixed feature of the landscape and food crops are not 
interplanted with bearing coffee trees. Coffee begins to bear about 
three years after planting, reaches maximum production four to five 
years later (Coffee Marketing Board 1972:3), and yields for 25 to 30 
years if properly maintained {Dwyer 1954:4). Although villagers have 
planted coffee largely on prime agricultural land near the hamlets, 
the degree of displacement of subsistence agriculture has not been a 
particularly serious problem as the coffee groves are relatively small 
and agricultural land is abundant in the village territory. I estimate 
that the entire area under coffee in 1977 was only approximately 
2 2 0.2 km out of a total of 19.5 km of grassland. within the village 
territory. Nevertheless, men planted a considerable amount of coffee 
in 1976-77 in response to high coffee prices. In a survey of the 
coffee holdings of the sample of 13 households in mid-1977, 29 per cent 
of the coffee was three years old or younger, thus revealing a recent 
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major expansion of coffee. Continued planting of coffee near the 
hamlets combined with the presence of the cattle projects will 
eventually mean a lack of available land for gardening near the hamlets. 
Although the spatial impact of coffee on subsistence agriculture was 
not substantial by 1977; the time spent on coffee production and the 
use of money earned have had a more dramatic effect. Time and money 
will be discussed in the next chapter. 
Villagers use a variety of sites to grow coffee. Sometimes 
it is planted on the sites of abandoned and destroyed houses where 
household refuse has increased the fertility of the area. Occasionally, 
people clear plots specifically to grow coffee, and they interplant a few 
vegetables such as maize, beans, leafy greens, and pumpkins to effi-
ciently use the space between the coffee seedlings. The most common 
method is to establish coffee in a garden ready to be fallowed. 
Villagers often reduce the number of times they replant a plot with 
food crops if desiring to grow coffee. For example, a gardener could 
normally plant in drained swamplands four times or more but may only 
plant food crops twice before establishing coffee in the plot. 
The cultivation of coffee has stimulated increased aruka 
kai'a, hora kai'a, and ana kai'a, because coffee grows best in the 
valley bottom. Coffee on the dry hillsides is not as productive, 
though villagers still plant some on slopes near the hamlets in fallowed 
gardens. In the sample of 13 households, 87 per cent of the coffee was 
on valley-bottom soils and the other 13 per cent on the dry, well-
drained hillsides. 
The shift to more subsistence agricultural production in the 
valley bottom has been a trend continuing since pacification and 
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accelerating after coffee was introduced. Garden work in hara kai'a, ana 
kai'a, and aruka kai'a is more intensive than in other types of garden 
work, whether measured in terms of the number of years a particular plot 
is cultivated over time or by the labour input per unit area over time. 
Such a voluntary intensification of garden labour is contrary to the 
assumptions in Boserup's (1965) model, in which she claims that people 
only intensify agricultural production if forced to by population pressure. 
In Barabuna, villagers also prefer to cultivate in moist-to-swampy soils 
because production is less affected by dry spells than in the other zones. 
Thus, both environmental constraints and the desire to prepare suitable 
sites for coffee gardening have made intensification a worthwhile alterna-
tive for the people. Another important issue, of course, is whether the 
more intensive gardens have a higher or lower productivity ratio than 
extensive gardens, but I do not have sufficient data to examine this. 4 
Although various forces have modified the system of subsistence 
agriculture, its primary purpose remains the satisfaction of the consumption 
requirements of households. Another component of the subsistence system, 
4 Adequately examining the issue of productivity, an essential,element 
in Boserup's argument, is too difficult a task in Barabuna. Pro-
duction would have to be measured not only in different environmental 
zones but also for successive replantings in the same zone. Another 
problem is the representativeness of the data; several samples from 
different gardens within the same zone for each successive replanting 
would also have to be obtained. In addition, sweet potato production 
is highly variable. Allan Kimber (personal communication: 1977) of 
the Highlands Agricultural Experiment Station at Aiyura noted that 
yields of sweet potato may vary substantially according to variety. 
Furthermore, in sweet potato yield trials using seven plots 38.4 m2 
in size for each variety tested, the yields from one plot compared 
with another planted with the same variety sometimes differed by as 
much as 459 per cent! With such variation, relatively large-sized 
plots would be needed to ensure the representativeness of the data. 
The much more modest attempt that I made to measure yields was 
largely thwarted by the more determined efforts of the village 
pigs. 
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pig husbandry, is more integrally related to the system of reciprocal 
exchange. No understanding of the subsistence system is complete without 
an analysis of pig husbandry. 
Pig Husbandry 
As in other areas in the highlands, pigs play an important 
part in the lives of the people of Barabuna. The possession and exchange 
of pigs are influential in attaining status and prestige. Almost every 
major event such as birth, sickness, death, initiation, first menstrua-
tion, marriage, and the abrogation of food taboos is accompanied by the 
killing of pigs and the distribution of pork. Hence, full participation 
in social life requires that pigs are owned. Pigs can be exchanged to 
fulfillobligations and create new ones. Pigs are also highly valued as 
an important source of cash income. In a diet traditionally deficient 
in high quality animal protein and fat, pork is an important component. 
Villagers also have an emotional attachment to their pigs. 
Of the 93 married households in Barabuna, 86 per cent cared 
for at least one pig during the three censuses that I conducted in 
. 5 
July 1976, March 1977, and November 1977. The pig per capita ratios 
for these three periods were 0.85:1, 0.48:1, and 0.67:1 respectively. 
Within the village territory, the pig population is almost 
entirely domesticated; the few wild pigs in the forests were originally 
5 The censuses were based entirely on verbal information provided by 
members of the household. No attempt was made to either count or 
tag the pigs myself. Data were collected on the number, size, and 
sex of the household's pigs, and on ownership,agistment, births, 
deaths, prestations, sales, and purchases. Reports were cross-
checked with the record kept of pigs killed in the village and with 
information provided by other people. Villagers' statements were 
highly reliable. 
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cared for by villagers. The current pig population is a cross between 
the native razorback pig and the larger European pig, as villagers had 
previously purchased a few European-breed and razorback-European 
crossbreed pigs to improve their herd. Many feel that the crossbreed 
pigs grow faster and are fatter than their traditional counterparts. 
Pig husbandry, like agriculture, is a precontact tradition 
that has changed through time. During the period before colonial 
administration, pigs usually slept in special compartments in the 
women's houses at night. If relatively peaceful intervillage relations 
prevailed, they foraged for themselves during the day; at other times, 
villagers led them on a leash and tethered them where they were working, 
so 'that in case of attack they could lead their pigs to the forest to 
hide them. 
With the cessation of warfare, the eventual disappearance of 
sexual residential segregation, and the influence of government 
officials and missionaries who warned of the health hazards of sleeping 
near pigs, villagers abandoned these practices, though occasionally a 
small pig can be found sleeping in one of the houses. Other aspects 
of the system before contact, such as the belief in the efficacy of 
ritual in both promoting good health and fecundity of one's own pigs 
and in killing or debilitating another's, are still quite prevalent. 
The pig house, a roofed structure smaller and less sturgy 
than a villager's house, is also a traditional part of the system. 
It is an alternative residence for pigs; instead of returning to the 
hamlets after foraging, a pig goes to the pig house to sleep and be fed. 
The distance between pig house and settlement is sometimes considerable 
and in 1976 ranged up to 2 km. Villagers list several reasons for 
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having pig houses. For example, if a pig invades and destroys part of 
a garden, its owner can tether it or confine it at the pig house for a 
few days in the hope that the pig will 'forget' about the garden and 
not raid it again. Some individuals prefer to perform rituals on their 
pigs in the secrecy of their pig houses. Particular types of pig magic 
must be performed in secret, because once discovered and used by members 
of different households, the magic loses its power for the person who 
first practised it. Finally, and most importantly, the prohibition on 
men from eating certain pigs must be considered. The basis of the pro-
hibition is the men's fear of pollution from their wives. When their 
wives feed the pigs, the animals may also consume some of the women's 
bodily fluids such as menstrual blood that may inadvertently contaminate 
the feeding area. Men believe that consuming polluting material from 
6 their wives can induce infirmities such as blindness or even death. 
However, the fear is not simply of menstrual blood.or of other bodily 
substances in general, but only of those from one's own wife because 
men eat pigs fed by other women. The act of intercourse appears to 
have special significance in specifying which women's pigs cannot be 
eaten, because a few informants confided that they could not eat the 
pigs raised by a woman with whom they were having an illicit affair. 
The prohibition on a man from eating the pigs raised by his wife is 
so strong that he will not eat the pig raised by another woman if it 
is cooked in the same earth oven as his own pig because of the possi-
bility that his pig will contaminate the other one. If a pig is 
6 Most women will not eat pigs that they feed either, though this 
should not be regarded as a strict restriction for women because 
several women did eat pigs that they fed during the fieldwork period. 
This voluntary restriction by females may result from the bonds of 
affection for their pigs. Some state that pigs are like children 
because women give them food. 
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usually fed at the hamlet, then it has most likely wandered through 
the area eating scraps of leftover food as well as women's discharged 
bodily substances that may have accidentally fallen on the ground. 
Thus, all the men living in the hamlet or near the house of the person 
caring for the pig will refuse to eat it. However, if the animal sleeps 
and is fed far from the r.esidences, then other men in the hamlet can 
eat the pig, an important consideration in planning prestations. The 
cleaner status of pigs residing far from the residences is signified 
by the willingness of men to eat the stomach and nose of the pig. Men 
do not do so with any pig raised in one of the hamlets. 
The use of pig houses far from the hamlets in the era before 
colonial control partly depended on the state of intervillage relation-
ships. If peaceful relations prevailed, villagers were more likely to 
make the once or twice daily trip to feed the pigs at the pig houses. 
The scheduling of important ceremonies such as male initiation also 
affected the use of pig houses; at such occasions, many pigs were 
killed, and in order to be sure that others within the hamlet could eat 
the pigs, they were fed at pig houses far from the residences. 
With the cessation of warfare and a general increase in the 
size of the pig herd in the early 1950s, villagers used pig houses more 
frequently. However, in the mid-1960s the number of people using pig 
houses dropped dramatically concomitant with the first suspected case 
of sanggwna, a form of assault sorcery performed by a group of men from 
another village who supposedly violently attack a lone victim by 
driving spikes into his body or by removing his internal organs (see 
Glick 1972) . Unlike traditionally-recognised illnesses caused by 
sorcery, no known cure for the surely fatal sanggwna attack exists. 
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Villagers state that the first such attack was made by members of a 
nearby village in 1963 or 1964, and after the incident, many people 
feared going alone to feed their pigs far from the hamlets. In addition, 
in order to familiarise the pigs with the pig house, the family caring 
for them must sleep at the pig house for several weeks to ensure that 
the pigs will continue to return there. Alone in a pig house, an 
individual is a prime target for sanggwna. In the census that I con-
ducted in March 1977, only 20 per cent of the 81 households caring for 
pigs had pig houses; 56 per cent of the pig houses were located within 
50 m of the residences, and thus pigs raised in them could not be eaten 
by other men of the hamlet. 
Following tradition, the task of caring for the pigs falls 
largely on the women of the household today. If conscientious, a woman 
feeds her pigs once in the morning and again in late afternoon when the 
animals return from foraging. Such a level of care is usually reserved 
for the pigs residing at the hamlets. Pigs residing at pig houses or 
other areas far from the residences receive rations less often. Feeding 
is necessary to ensure that the pigs return home and do not become wild, 
and also to partially satisfy the~r hunger and thus hopefully lessen 
the likelihood of their destroying gardens. 
An owner often does not care for all his pigs. Agistment is 
conunon. Data from the three censuses reveal that 58 per cent of those 
households raising pigs cared for at least one pig belonging to another 
household. One household had agisted pigs with seven different 
households. Agistment has several advantages for the owner. It reduces 
his household's workload of feeding the pigs. If sick or hungry for 
pork, the owner can request that the person caring for his animal kill 
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and give it to him to eat provided that the pig was not raised in his 
own hamlet. In addition, the chance of sickness spreading to all of 
one's pigs is reduced. 
The person caring for the pigs may also benefit. When a sow 
bears a litter, the owner usually gives several of the piglets to him. 
If the pig is killed for some reason, the owner often rewards the 
person's labour expended in raising the pig with sums of money up to 
K30 or with a live piglet. However, some other less generous owners 
give nothing to compensate for the effort expended. 
Agistment enables a man without any pigs to obtain a few 
piglets and to eventually build up his own holdings. Other means of 
obtaining pigs are also available. A few villagers purchase piglets 
from others in Barabuna or from members of other villages. The elderly 
occasionally give pigs to their children, though upon the death of the 
parent the son or daughter kills many of the large pigs received to 
satisfy mortuary obligations. 
Although owning many pigs has never been as critical to 
aspiring big-men in Barabuna as it is in the western highlands, it 
nevertheless aids a man in his pursuit of prestige. However, owning 
many pigs will not, in itself, guarantee a position of leadership. 
Several alternative means for achieving prestige, such as cash cropping, 
exist today, and some prominent men in the village possess few pigs. 
Nonetheless, pigs are still highly valued as items of exchange, and 
villagers unanimously agree that pig husbandry will remain an important 
component of social life. 
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Pig husbandry in Barabuna has a markedly intravillage focus. 
To use Strathern's (1969) terminology, the people employ a strategy of 
'home production' in which most of the pigs used in prestations are 
raised by the local group, in contrast to a strategy of 'finance', 
which relies more heavily on utilising links outside the local group to 
obtain the pigs used in exchanges. Similarly, they depend largely on 
natural increase as opposed to purchasing piglets from other villages 
to expand the herd size; 97 per cent of the pigs added to the village 
herd in 1976-77 were born in the village. Ninety-three per cent of the 
pigs killed during this period were given to others in the village, and 
98 per cent of the pigs owned by the people of Barabuna were raised in 
the village. The focus of the system is partly related to the pattern 
of marrying people from the village, because many of the pigs killed or 
agisted are given to affines. It may also be a carry-over from the time 
before pacification when the surrounding villages were enemies and 
enduring relations with them concerning pig husbandry might have been 
too risky. 
The only significant link in the pig husbandry system with 
.other villages is through the sale of live piglets. Between July 1976 
and November 1977, 23 per cent of the piglets born in Barabuna were 
sold to people in other villages. Eighty per cent of the piglets sold 
were sent to the south, with most of these destined for the Obura 
region (see Map 1.2). A further 14 per cent of the piglets were 
purchased by people in the Awyana region and in other Tairora villages 
to the west where many kin links were established before contact. The 
price received for piglets is most commonly between K40 and KSO plus 
an additional payment of traditional trade items and valuables such 
as arrows, plumes, net bags, leaf mats, and grass and bark skirts. 
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The trade is based on differences in genetic and environmental factors. 
Being closer to European centres, the pigs in Barabuna have a greater 
percentage of genetic inheritance from European breeds and are thus felt 
to be superior to those farther south. The environment constrains the 
production of pigs in the Obura region. Some areas in Obura have a 
predominant cover of forest, and grasslanders are able to support larger 
herds than people in the forest as the foraging land is better. The 
grasslands of the Obura region are mostly on very steep slopes with no 
extensive swamplands; such a grassland environment does not provide 
good foraging. In contrast, Barabuna can support a larger pig herd 
because its swamps provide excellent foraging. The sale of live pigs 
to the Obura area is a postcontact phenomenon, though trade in pigs to 
nearby villages was a precontact custom. 
Villagers rarely sell large live pigs. They raise them 
primarily to kill and give to others to satisfy debts, create new ones, 
and obtain prestige and cash. When a pig is killed while destroying a 
garden, a villager must quickly decide what to do with it. Some are 
marketed in the village, whereas others are given in prestations. Of 
the 289 pigs reported killed from.20 June to 12 October 1976 and from 
20 January to 7 13 December 1977 , villagers cooked, cut, and sold by 
the piece 29. Usually only half the pig is marketed, and the rest is 
given to others such as neighbours and 'brothers', with the expectation 
that the recipients will reciprocate with a piece of pork in the future. 
Returns from marketing are poor, averaging only Kl3.90 per pig sold. 
7 During this period, I requested visitors and selected informants to 
provide information on which pigs were killed, to whom they were 
given, and the reason for the killing. Data were cross checked 
with the owners of the pigs. The reports were obtained daily or 
every few days. I estimate that these verbal reports included 80 to 
90 per cent of the pigs that were killed or died during the periods. 
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The nature of the prestations and counterprestations involved 
depends on the social ties linking the parties. An important series of 
exchanges concerns the kandere relationship noted earlier. 8 An adult 
man or woman can kill and give a pig directly to his or her own older 
kandere or to the kandere of one of their children. In addition, some-
times a woman without any children will present a pig to her 'brothers'. 
In such exchanges, those making the prestation also give beer and raw 
and cooked foods. Normally, the owner of the pig will designate one to 
three individuals as the major recipients, who will distribute the pork 
beer, and vegetables to others who are also considered to be kandere. 
The major recipients then pool money from those who received a portion 
of the prestation and present the cash to the pig owner. The actual 
sum given varies, depending largely on the size of the pig killed, but 
it is usually between KlOO and Kl50. More rarely the recipients return 
a killed pig and a smaller amount of cash. Traditionally, the villagers 
reciprocated with such items as bows, arrows, net bags, and shells, 
but these are no longer given in the exchanges. In other transactions, a man's 
'brothers' who are agnates and to a lesser extent those who are cognates 
are the major recipients. If a man kills and distributes pork to many 
of his 'brothers', no specific obligation exists to repay the gift. 
Solidarity was and still is primarily among fellow agnates, who ideally 
should be continually involved in such prestations and other forms of 
assistance. However, if a pig is presented to one 'brother', he then 
has an obligation to reciprocate in the future by killing and returning 
a similar-sized pig. Numerous other social relationships are involved 
in prestations, and the reasons for killing and exchanging pigs vary 
8 The kandere relationship is briefly described in footnote 9, 
p. 124. 
considerably. Table 5.6 lists the percentage of all pigs killed for 
various reasons for the periods 20 June to 12 October 1976 and 
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20 January to 13 December 1977. The table lists only the owner's 
original reason for killing the pig and not its ultimate destination; 
thus some of the pigs killed while spoiling gardens were given to 
kandere, but this is not noted in the table. The only category not 
fully represented is 'reciprocity for labour' because many villagers 
built new houses between November and January and gave pork to those 
providing labour, but this period is not covered in Table 5.6. 
In approximately 14 per cent of all prestations involving 
pigs, people reciprocated with cash. Considering the additional large 
number of piglets sold and the number of occasions pork was marketed, 
villagers understandably declare that pigs are bisnis just like coffee 
and cattle raising. 
As well as the social functions of pig husbandry, the animals 
play an important role in the subsistence system. The carbohydrates 
fed to pigs are converted into high quality protein and fat, a process 
that is poor in terms of energetic efficiency but important in its 
contribution to the diet (Rappaport 1968:68). Vayda, Leeds, and Smith 
(1961:71) have suggested that in the absence of means for storing 
tubers for long periods, feeding vegetable produce to pigs during years 
of good harvests is important in creating 'food reserves on the hoof' 
to be consumed or traded in times of poor harvests. Pigs also aid 
human populations by removing garbage and faeces from hamlet areas 
and thus ultimately provide a link to the detritic food chain 
(Rappaport 1971:128). 
Table 5.6 
REASONS PIGS KILLED 
Reason 
a Spoil garden 
b Affinal and kandere exchanges 
Other social reasonsc 
t . d Mortuary prac ices 
Othere 
Sickness and healingf 
Drunk-relatedg 
h Reciprocity for labour 
n = 289 
Percentage 
34 
15 
15 
10 
10 
7 
7 
2 
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a 'Spoil Garden' refers to pigs killed because they damaged gardens. 
b 'Affinal and Kandere Exchanges' includes pigs given to affines on 
such occasions as visiting and the birth of a child. Kandere 
·exchanges are described in the text. 
c 'Other Social Reasons' refers to all social occasions not covered 
in the other categories, such as killing a pig for a party to 
celebrate a narrow escape from death, release from jail, or to 
reciprocate to those who helped in a fight. 
d 'Mort.uary Practices' refers to pigs killed for ceremonies 
concerning the death of an individual. Pigs are also given to 
reciprocate for the burial of the deceased and are killed when 
abrogating food taboos initiated after the death of a relative. 
e 'Other' includes consumption of pigs to satisfy hunger, the 
killing of pigs that were sick or wild, or unknown reasons. 
f 'Sickness and Healing' includes pigs slaughtered to feed a sick 
individual as well as the ritual healer and the guests who attend 
healing ceremonies. 
g 'Drunk-Related' refers to the exchanging of pigs initiated because 
of an action while drunk, such as licking the face of one's 
kandere, crying with a brother, and hitting or scolding a 'sister' 
for not properly helping her 'brothers'. 
h 'Reciprocity for Labour' includes the killing of pigs to 
reciprocate for labour provided by others for such tasks as garden 
preparation or housebuilding. 
In some aspects, pigs play a complementary role to the 
agricultural system. When ready to fallow gardens, villagers some-
times allow pigs to root for unharvested tubers thus efficiently 
harvesting the remainder of the crop. Some highland groups such as 
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the Maring allow pigs to dig in gardens before replanting the plot 
(Rappaport 1968:57), but the people of Barabuna do not because the 
sweet potato crop in a garden is often at different stages of maturity 
and the rooting of pigs would destroy the drainage ditch system. The 
activity of pigs in the garden decreases the soil bulk density and 
increases the fertility of the site because pigs deposit faeces and 
urine. However, whether such action adds significantly to the benefits 
of fallowing is not known. Following the suggestions of agricultural 
extension officers, a few villagers have also built wire or wooden 
pig enclosures to confine pigs when they are to be fed or when they 
destroy gardens. After the pigs have improved the condition of the 
soil, gardeners cultivate the site. 
Although pigs provide benefits to the human population, they 
are also a burden. Various researchers have noted the large percentage 
of the daily harvest fed to pigs in the highlands. Waddell (1972:119), 
for example, found that 49.2 per cent of the produce that a group of 
Raiapu Enga brought home was given to them; the pig's daily ration 
of sweet potato was 1.4 kg per pig. The Tsembaga fed pigs 
54 per cent of the sweet potato and 82 per cent of the cassava growing 
in their gardens (Rappaport 1971:127). In Barabuna, pigs also consume 
a considerable portion of the agricultural production. During one-week 
periods in March, July, and November, I weighed the amount of food. 
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set aside by selected households as rations for their pigs. 9 Pigs at 
the hamlets received a per capita average daily ration of 1.66 kg of 
whole, uncooked sweet potato and 0.24 kg of scraps consisting mostly 
of sweet potato peels. The least any household provided was 0.5 kg per 
pig per day, and the most was 2.86 kg per pig per day for very large 
pigs. Pigs farther from the hamlets were given a per capita daily 
average of 0.65 kg of whole, uncooked sweet potato and 0.11 kg of scraps. 
The per capita daily average of sweet potato provided to all pigs was 
~ 
1.3 kg, a figure close to that noted by Waddell. Feeding practices 
varied. Villagers usually gave food to pigs at the hamelts twice a 
day, though during the coffee season the pattern was more irregular. 
Pigs fed in the forest or at a pig house were given rations as infre~ 
quently as once a week. I estimate that during the fieldwork period, 
the village population had to carry approximately 200 to 400 kg of 
sweet potato each day to feed the pigs, with the variations depending 
on the size of the pig herd, seasonality in the production of gardens, 
the occurrence of social events, and participation in cash~earning 
· activities . 
Villagers often give pigs tubers deemed to be too small for 
human consumption, though if a household's garden production is high, 
pigs receive larger sweet potatoes as well. Women obtain many of the 
small tubers incidentally while harvesting larger ones for the 
household. At other times, they specifically collect the smaller tubers 
carried by the trailing vines especially in the short, dry grassland 
areas just to feed the pigs. 
9 Four households were involved in the survey in March, six in July, 
and four in November. Of the 43 pigs in the three surveys, 31 were 
fed at the hamlets,and 12 received rations at sites farther away. 
I did not see the pigs consume the food but did enquire whether the 
weighed rations were subsequently fed to them. 
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Having enough small tubers means planting enough gardens to 
produce them. Although I cannot estimate the additional area planted, 
villagers with several pigs must cultivate extra land to feed their 
domesticated animals. Some people replant in the short, dry grassland 
areas (baeha kai'a) to feed their pigs, knowing that many of the tubers 
produced will either be too small or too damaged by insect pests for 
humans to consume. 
Another labour expenditure in relation to pig husbandry is 
the need to fence gardens to keep pigs from destroying them. Cultivated 
areas far from the village are usually not fenced, though pigs 
occasionally raid them as well. Thus, pigs are not simply competitors 
for food because some of the harvest is fed to them; they are also 
competitors because they take edible tubers when ravaging gardens. 
They eat sweet potato, taro kongkong, sugar cane, maize, and other foods. 
Brookfield (1966:55) suggested that one of the major reasons why the 
Chimbu traditionally shifted garden sites was not so much because the 
soil fertility was exhausted, but because the fences were rotten and 
the pigs were breaking into the gardens. 
Various methods are available to reduce the level of damage 
besides maintaining strong garden fences. Some villagers build traps 
or put potentially lethal, sharpened bamboo stakes where they expect 
that a pig will try to jump over a ditch to enter their garden. Pig 
owners, fearfuL of being asked for compensation and of having their 
pigs killed, can take action. One of the most important ways is to 
keep pigs well fed. Villagers also tie up or confine pigs at a pig 
house or in an enclosure for a few days or a week if the pigs have 
spoiled gardens. In more extreme cases, owners crop the pig's hooves 
or blind it, thereby hindering its movement. 
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As Table 5.6 indicates, a large number of pigs are killed 
because they spoil gardens. Even if a pig is only wounded by a 
gardener, the owner will try to kill it; otherwise the animal might 
lose much weight while recovering and not be as suitable for a 
prestation. According to the law established by the Eria Komuniti, a 
gardener must notify the owner of a pig twice about damage to his garden 
before killing the animal, though some people disregard the law and kill 
a pig the first time it enters their garden. If the garden owner does 
not kill the pig, he can immediately seek compensation. Sometimes the 
owner of the pig is cooperative and either pays cash, .kills the pig and 
gives a portion of it to the garden owner, or helps repair the fence 
and any damage to the garden. In other cases when the pig owner is 
uncooperative, the aggrieved gardener takes the dispute to the village 
court magistrate, though satisfactory results are not always immediately 
forthcoming. The Eria laws state that a villager can seek compensation 
whether or not the garden is fenced. Previously, if a garden had 
either no fence or a rotten one, the garden owner could not seek 
indemnification for pig damage, but the Kainantu Local Government 
Council passed a law in 1971 declaring that pig damage to all gardens 
should be compensated. The Eria Komuniti subsequently adopted this 
principle. 
The intensity of the pressure on the agricultural system 
depends in part on pig herd demography. The faster the rate of natural 
increase, the greater the pressure. As Hide (1974:24-25) noted, the 
reproductive rate of native highland pigs is inferior to that of 
Euro-American breeds, which are ready for breeding at seven to eight 
months, have litters of nine to 11 piglets, and can bear two litters 
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a year. Of the 67 sows that had litters in Barabuna in the 17 month 
period from July 1976 to November 1977, only 12 gave birth twice, and 
the average litter size was 5.91. The litter size is larger than 
those of 4.8, 3.6, and 3.8 reported by Malynicz .(1976:3) for other 
areas in the highlands, but not comparable with the performance of 
Euro-American breeds. Other demographic data are summarised in 
Table 5.7. The mortality rate of piglets is high. During the 17 month 
observation period, 486 piglets were born, but 126 pigs died, ran away, 
or were stolen, most of them only a few months old. Another 110 pig-
lets were sold to people in other villages. Thus, low reproductive 
rates coupled with high mortality and numerous extra-village sales 
combine to limit the pressure of the pig herd on the subsistence system. 
Such short-term data do not permit an assessment of whether 
pig herds in the highlands have an inherent potential to rapidly increase 
and overrun resources (cf. Rappaport 1968; Brookfield 1973). Certainly 
the 39 per cent growth in the size of the herd from March to November, 
which depended almost exclusively on natural increase, is impressive. 
However, it is not known whether this rapid growth was typical and 
resulted from natural productivity or atypical resulting from seasonality 
in breeding or a large number of females entering the reproductive phase. 
The rate of increase in the pig herd is also determined by 
the frequency of killing the pigs. Some highland groups such as the 
Chimbu (Hide 1974) and the Maring (Rappaport 1968) deliberately 
restrict the number of pigs killed so that many pigs are available for 
slaughter when periodic ceremonies are held. With such a strategy, 
the number of pigs is at a maximum just before the ceremony and at a 
minimum just after it. The Tairora do not stage such periodic massive 
Table 5.7 
PIG HERD CENSUS 
July 1976 
M F Total M 
Additions to the Herd 
Births 59 
Agisted from outside the village 1 
Purchased from outside the village 0 
Total Increase 60 
Reduction of the Herd 
Killings 90 
Deaths or stolen 40 
Agisted to outside the village 3 
Sales 2 
Total Decrease 135 
Total Present 144 232 376 69 
March 1977 
F Total 
71 130 
2 3 
3 3 
76 136 
99 189 
35 75 
1 4 
28 30 
163 298 
145 214 
November 1977 
M F Total 
162 194 356 
1 4 5 
0 5 5 
163 203 366 
87 61 148 
27 24 51 
1 2 3 
11 69 80 
126 156 282 
106 192 298 
"' w ()) 
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pig kills and thus do not employ long-term strategies restricting the 
killing of pigs. At least in the short-term, the Tairora pattern 
limits the pressure of pigs on the system by continually slaughtering 
small- and medium-sized pigs for recurrent exchanges. 
Although I did not weigh or determine the age of the pigs in 
the village, it is still possible to roughly describe the form of the 
age-sex pyramid of the herd. The pyramid is very wide at the base and 
narrow at the top, with an imbalance of females over males in every age 
grade except the youngest one. The dominance of males in the youngest 
class results from more females being sold, whereas the older 
classes reflect the greater number of male pigs killed for social and 
ceremonial events. Such a wide base to the pyramid is characteristic 
of eastern highlands pig herds because villagers do not attempt to 
control fertility for fattening and they frequently kill small- to 
medium-sized pigs for exchanges (Malynicz 1976:5). Other groups such 
as the Chimbu attempt to control fertility and concentrate on fattening 
animals to produce a pig herd composed of many large animals suitable 
for killing at periodic festivals. The sides of the population pyramid 
of the pig herds of these groups are more roughly parallel (ibid. :3). 
cattle Projects and the Subsistence System 
The introduction of cattle projects has had a significant 
impact on the subsistence system. Both land and labour have been 
diverted to the enterprises. In addition, previously-established 
linkages between subsistence gardens and pigs have been disrupted. 
During my first few days in Barabuna, I was surprised to 
hear what seemed to be many angry people shouting comments to others 
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during the night. Some villagers translated their statements. The 
people were complaining that others' pigs were destroying their gardens 
and that they were thus short of food. In response to demands for com-
pensation by the gardeners, the owners of the pigs denied that their 
pigs had caused the damage, that it must have been someone else's 
pigs. All was not well in Barabuna. 
Informants stated that since approximately the time Papua New 
Guinea achieved independence (September 1975) , pigs began destroying 
gardens at an alarming rate. Certainly the depredations of pigs are 
as old as pig husbandry itself, but people declared that the intensity 
of the damage since independence was unprecedented. Villagers suggested 
several reasons for the level of damage to gardens. Some informants 
said that the people were feeding the pigs less sweet potato than usual 
because they were sho~t of food. Most indicated that sorcery arising 
from a marital dispute was the main cause. A woman had left her husband, 
and when the husband demanded his marriage payment back from the agnates 
of his estranged wife, the agnates refused. Incensed, the husband went 
to see his kinsmen in the Awyana area. His Awyana relatives came to 
Barabuna, and when the agnates of.the woman again refused to return 
the bridewealth, the Awyana men, who are famed for their knowledge of 
sorcery, recited a spell conunanding the pigs to destroy all the gardens 
in the village. To the people of Barabuna, the incantations of the 
Awyana appeared to be effective. 
Complex problems do not have simple causes. No single 
factor will explain the level of damage to the gardens. Nevertheless, 
the building of the last four cattle projects was a major contributing 
factor. One hundred and thirty-four adults were involved in the 
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endeavour, which lasted from February to April, 1975. According to 
informants, the pace of work was not leisurely. Members of each enter-
prise competed against those of the other projects to complete the task. 
The group finishing first demonstrated its competence, skill, and 
strength in contrast to the other groups. Such intergroup competition 
is a traditional aspect of village life and makes laborious tasks more 
exciting. 
As discussed in Chapter 2, the tasks involved in starting a 
cattle project demand considerable time: felling trees, splitting 
fence posts, carrying the heavy posts distances sometimes greater than 
2.5 km, clearing a path through the grass for the fence, digging holes 
and setting in the posts, stapling and straining barbed wire onto the 
fence posts, and finally constructing a stockyard. I estimate that the 
134 adults who built the projects worked 17 000 hours in the three month 
. d f 42 h h d 1 . lO perio , an average o ours per mont per a u t. 
Fleckenstein (1975:132) reported that a group of Bena Bena 
villagers spent 1912 man-days to construct a 7000 metre long, wooden 
post,cattle boundary fence. He does not define 'man-day', but to compare 
his data with the results from Barabuna, I assume conservatively that a 
'man-day' equals five hours. Using this estimate, the Bena Bena's pro-
ductivity ratio is 1.37 hours of labour per metre of fence. This fence 
had seven strands of barbed wire, whereas those in Barabuna have only 
10 The estimate of the time spent in constructing the projects is 
based on a variety of sources. I observed and timed the labour 
inputs into building a subdivision fence and an extension to a 
boundary fence. I also recorded the number of fence posts and 
measured the amount of barbed wire and the length of the fences. 
Travelling time from the hamlets to the various tasks is based on 
a walking speed of 55 m per minute. I had to rely on a rough 
approximation of the labour involved in building the stockyards, 
which was based on estimates provided by agricultural extension 
officers and villagers. 
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three or four strands. Adding the extra labour cost of stapling on 
another three or four strands to the time that the villagers spent in · 
building their four projects, the Barabunans' average labour pro-
ductivity ratio is a much higher 0.99 hours per metre of fence, with 
a range from 0.85 to 1.09 hours per metre. It is not clear whether 
Fleckenstein's estimate was based on informants' statements or on 
observation and timing of the different tasks involved. Nevertheless, 
the comparative data indicate that my estimate for the labour expended 
in Barabuna is not excessive and may even be too conservative. 
The total work effort was extraordinary. The villagers spent 
3400 hours carrying 66 500 kg of fence posts, cleared 3.54 ha of grass, 
erected 4152 fence posts, and stapled 48.8 km of barbed wire. The 
data indicate only a part of the labour lost to alternative activities. 
The people do not work continually at arduous tasks day after day. 
After several days of sustained work efforts, they usually rest one or 
more days before beginning other laborious tasks. 
Many villagers state that because of the demanding nature of 
the work, they made few inputs into either preparing or planting new 
gardens even though they could normally have done so in several 
environmental zones. The resulting food shortage caused by a decline 
in garden planting occurred five to six months later, the time it 
takes for sweet potatoes to mature. The food shortage might have 
lasted only three to four months because gardens could have been 
planted after finishing the projects, but the village pigs exacerbated 
the problem. Villagers' statements concerning the increased level of 
damage to gardens at the time of independence are understandable in 
the light of these events; independence was granted approximately 
five months after the four projects were built, the time when the 
food shortage began. 
As noted, villagers feed pigs the smaller-sized tubers, 
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which many consider too small for human consumption. However, I have 
seen old men and women eating tubers that others would have given to 
the pigs. What is considered suitable for the pigs is partly dependent 
on the supply of sweet potato. When food is short, the pigs are first 
to feel the pinch as villagers consume part of the rations usually·fed 
to the pigs. Because less food was available, the pigs were fed less, 
and as a result they made more determined raids into fenced gardens 
and went further afield to find unfenced ones. This set in motion 
relationships of positive feedback or deviation amplification (Maruyama 
1963); the less the pigs were fed, the more they raided gardens, which 
in turn meant that less food was available to feed the pigs, and so on. 
The food supply problem was exacerbated by lower rainfall 
than normal in 1975 and 1976. Whereas the average annual rainfall at 
Aiyura is 2117 mm, 1973 mm and 1874 mm fell in 1975 and 1976 
respectively. 
As an alternative explanation it may be suggested that the 
pig herd was too large for the people to feed. The villagers reject 
such an explanation declaring that their herds were larger in the past 
but did less damage. In July 1976, the pig per capita ratio in Barabuna 
was 0.86:1. Table 5.8 lists pig per capita data for villages or groups 
in other highland societies. In comparison with other highland 
societies, the people of Barabuna were certainly not caring for an 
abnormally large herd. 
Table 5.8 
PIG PER CAPITA RATIOS OF HIGHLAND SOCIETIES 
a Raiapu Enga 
Chimbub 
c Mae Enga 
Barabuna 
d Tsembaga 
. . e Bomagai-Angoiang 
2.31:1 
1.5:1 (estimated maximum adult pigs) 
1:1 (estimate) 
0.86:1 
0.83:1 
0.51:1 
Sources: a Waddell 1972:61-62. 
b Brookfield and Brown 1963:59. 
c Meggitt 1958:288. 
d Rappaport 1968:14,57. 
e Clarke 1971:19,84. 
A compass and tape survey of all the gardens of the sample 
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of households between August and October 1976 confirmed extensive damage 
by pigs. I surveyed producing gardens as well as gardens that would 
have been producing during the survey period had pigs not destroyed them. 
Of the total cultivated area of 4.04 ha, 23 per cent was totally ruined 
by the pigs, an extraordinary am01~nt. This measure does not reveal the 
full extent of the damage. Pigs often make forays into gardens, 
destroying a few sweet potato mounds or rooting where the trailing 
vines have carried tubers, but they are routed by angry gardeners before 
spoiling much of the crop. I could not measure such damage. Complaints 
about the depredations of pigs were widespread. In a 93 per cent sample 
of households, I asked each how many of its gardens were either fully or 
partly ruined by pigs in the period from July 1976 to February 1977. 
Most households have between four and eight different producing gardens. 
Table 5.9 lists the results: 
Table 5.9 
NUMBER OF GARDENS DAMAGED BY PIGS 
Number of Gardens 
Damaged 
0 
1 
2 
3 
4 
5 
Number of Households 
19 
41 
25 
9 
4 
2 
Eighty-one per cent of all the households had at least one garden 
damaged by pigs. Pigs spoiled both fenced gardens and unfenced ones 
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far from the hamlets. The level of damage is further indicated by the 
data in Table 5.6. Thirty-four per cent of the pigs were killed 
because they ruined gardens. In contrast, Hide (1974:34), using a 
smaller sample in a Chimbu community, noted that between May 1972 and 
April 1973, only 4 per cent of the pigs were killed because of garden 
invasions. 
The food shortage in Barabuna lasted from late 1975 until 
the end of 1976. No one starved, but many complained of hunger, and 
some had to rely occasionally on gifts of food from relatives in 
nearby villages. The problem was ameliorated partly by killing a 
large percentage of the pig herd, thus accounting for the decline in 
the size of the herd between July 1976 and March 1977 detailed in 
Table 5.7. The institution of the village court was also influential 
because several people feared recurrent fines by the village magistrate 
each time their pigs ravaged a garden, and thus they decided to kill 
some of their own pigs to avoid claims for compensation. 
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The hypothesis of Vayda, Leeds, and Smith (1961) must be 
examined in light of these events; they suggested that pig husbandry 
in the highlands is adaptive because it is a means of storing 
vegetable surpluses that can be used in times of shortage. Certainly, 
pigs are food reserves on the hoof. However, a critical element in 
their usefulness in this role is the timing of the reaction of the human 
population to reductions in the food supply. Human populations do not 
have behavioural mechanisms that act as perfect homeostatic regulators 
to change the state of some components in the ecological system in 
immediate response to only slight perturbations in others. Time lags 
always occur. Villagers may be reluctant to kill their animals in times 
of shortage because pigs are highly valued both as a source of income 
and as an integral part of the traditional system of exchange. 
Altho.ugh pigs technically were food reserves on the hoof when the food 
shortage began, villagers did not kill enough pigs to control the 
problem. Hence, the pigs destroyed more food than they themselves 
provided on the hoof. 
Although I have placed major emphasis on the detrimental 
effects of allocating so much labour to building the projects in a 
relatively short time, other factors contributed to the food supply 
problem. When the four new cattle projects were stocked in November 
1975, many households had producing gardens within the area enclosed 
by the new boundary fences. Twelve households abandoned such gardens 
within the next few months either because cattle had destroyed their 
gardens or because they did not replant their gardens for fear that 
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the cattle would ruin their crops. Tilling the soil and replanting 
a garden are much less time consuming than preparing an entirely new 
one, and thus some households experienced further delays in food 
production. Another contributing problem was the input of labour into 
harvesting coffee in the village and picking coffee in a nearby 
plantation; both activities were stimulated by abnormally high coffee 
prices in 1976. Such inputs were made at the expense of garden work 
and producing enough food for the pigs. 
The labour input into building the projects created problems 
temporary in nature. Government policy, by influencing the size and 
location of the projects, has had a more lasting effect on the sub-
sistence system. DPI requires that all projects built since the late 
1960s enclose all land used for cattle grazing within a barbed wire 
boundary fence. The PNGDB has a preferential policy of lending to pro-
jects that are felt to be large enough to be economically viable; it 
prefers projects that have the capacity to support at least 10 to 15 
breeders and that are 60 ha or larger, though smaller projects have 
also received funding. Agricultural extension officers promoted large 
projects because a multitude of small ones are too difficult to 
service. They thus informed villagers .of the importance of fencing 
relatively large areas. Extension officers have also persuaded people 
in Barabuna to build the projects near the road so that the officers 
may have easy access to the projects when delivering cattle or pro-
viding veterinary services. A's the hamlets adjoin the road, they are 
also near the cattle projects (see Map 1.6). 
Government policies have not been the only factors influ-
encing the size and location of the projects. The government's 
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emphasis on relatively large projects was consistent with the desires 
of the villagers involved. The people realised that the larger the 
area enclosed, the bigger the loan they could obtain and hence the 
more cattle that would be delivered. 
As a result of government policies and the desires of those 
starting the enterprises, cattle projects have enclosed a considerable 
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amount of grassland near the hamlets, 5.49 km or 28 per cent of the 
entire grassland area in the village territory. The ground taken up 
by the projects is not only steep, well-drained Themeda grassland of 
little agricultural value. Villagers also fenced prime agricultural 
land in the valley bottom for several reasons. Cattle need water to 
drink, and water is most readily available in streams and swamps in 
low-lying areas. Furthermore, villagers observe the feeding behaviour 
of cattle and believe that cattle prefer to eat Ischaemum polystachyum, 
the dominant fallow in parts of the valley bottom. Digging fence post 
holes is also much easier in moist-to-swampy soils than in the more 
compacted soils of the well-drained hillsides, and fence posts last 
longer in relatively wet soils because they ar~ not constantly exposed 
to alternative periods of wetting_and drying, which rot the posts in 
the hillsides more rapidly. Besides the soils of the valley bottom, 
good land on the hillsides that is suitable for growing sweet potato, 
yam, and winged bean (baeha kai'a) as well as taro (ha'i kai 1a) has 
also been fenced. 
Previous gardening patterns reveal the agricultural utility 
of the land within the cattle project fences. I questioned 92 per 
cent.of the households to discover in how many of the projects they 
previously cultivated at least one site. Table 5.10 lists the frequency 
of the responses: 
Table 5.10 
PREVIOUS USE OF LAND FOR GARDENS IN AREA 
ENCLOSED BY THE CATTLE PROJECT FENCES 
Number of Projects 
Enclosing at Least One 
Previously-Cultivated Site 
0 
1 
2 
3 
4 
5 
6 
7 
Number of Households 
17 
22 
16 
16 
15 
5 
3 
4 
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Eighty-three per cent of the households responding cultivated at least 
one site within one or more of the projects. However, the data in 
Table 5.10 do not reveal the true extent of the value of the land 
enclosed by the projects. Many individuals previously cultivated more 
than one site within a particular project. In addition, a number of 
those listed as never cultivating·land within the enterprises were 
married after many of the projects were constructed; unmarried 
individuals prepare few gardens. 
As noted in Chapter 3, cattle bosses restrict the use of 
land within the projects, and villagers themselves are hesitant to 
cultivate inside the enclosed areas. To prevent cattle from ruining 
their gardens, people must build much stronger fences than those 
designed to keep out pigs. Cattle have destroyed many of the gardens 
inside the boundary fences. Thus,few individuals cultivate within the 
confines of the projects. 
250 
With so much valuable. garden land taken up by the enter-
prises, it is understandable that when a group attempted to begin yet 
another cattle project, the rest of the villagers vociferously objected. 
The villagers demanded that the remaining unenclosed land be left for 
gardening activity. Similarly, Gerritsen (1975:16) reported people's 
resistance to further cattle development in the Northern Province 
because of a shortage of garden land induced partly by cattle development. 
Villagers declare that in reaction to the large area enclosed 
near their residences, they are preparing more gardens at a greater 
distance from the hamlets than previously. Table 5.11 lists the per-
centage of land cultivated at varying distances from the hamlets during 
the period August to October 1976 for the sample of households; the 
distances noted are based on straight line measurements on aerial 
11 photographs. In a review of distances to garden sites in Melanesia, 
Brookfield with Hart (1971:225) stated: 
In Melanesia, in areas where only foot transport is 
available, we can empirically suggest that, as a 
norm, about half the garden land of a community, or 
of individual farmers in dispersed settlements, 
will be found within 1.0 km of the residence, while 
we will often find at least 75 per cent within 
2.0 km. 
Brookfield (1973:149-50) later stated: 
A distance range of 1,000-1,500 m crops up rather 
frequently in Chimbu. Within it lie the range from 
residence within which lie 75 per cent of gardens 
... In Chi~u, as in many other societies, there is 
a strong suggestion of a "tolerable distance" 
limited somewhere within this range, and beyond 
which the separation of everyday activities becomes 
onerous and unusual. 
11 Qasco Air Surveys aerial photograph, September 1971. 
Scale 1:25 000. 
Table 5.11 
PERCENTAGE OF AREA UNDER SUBSISTENCE GARDEN~ VARYING 
DISTANCES FROM THE HOUSE SITES, SAMPLE OF HOUSEHOLDS 
Distance (m) 
0-100 
101-'500 
501-1000 
1001-1500 
1501-2000 
2001-2500 
2501-3000 
~ 
3000+ 
Percentage of Total Area Cultivated 
20 
12 
6 
18 
3 
23 
9 
9 
251 
In Barabuna, only 38 per cent of the gardens were within 1.0 km of the 
residences and 59 per cent within 2.0 km. The difference between the 
norms suggested by Brookfield with Hart (1971) and Brookfield (1973) 
and the distribution of gardens in Barabuna is due largely to the 
existence of the cattle projects. In addition, some villagers stated 
that they wanted to cultivate far from the hamlets to escape the pigs, 
though the pig depredation problem was related to the cattle projects. 
The constraints on .settlement mobility noted in Chapter 1 are also 
contributing factors. 
The increase in distance to the gardens has several impli-
cations. First, the energy expended on travelling to the gardens and 
carrying home the food harvested, a burden falling mainly on the women, 
has increased. The elderly especially complain of the problem of 
having to travel farther to obtain food. Second, as a rule the quality 
of garden care as evidenced by the thoroughness of weeding and fence 
maintenance generally declines with increasing distance from the 
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hamlets. Third, more gardens are now located in the zone of maximum 
danger from sorcery and the related sanggwna attacks by members of 
other villages. Sorcery danger has spatial dimensions. It is felt 
that the possibility of a sorcery attack is greatest in areas farthest 
from the hamlets. Members from other villages practising sorcery and 
sanggwna are believed to hide and wait to attack a lone individual. 
The closer a place is to the hamlets, the more likely Barabunans will 
discover the hiding sorcerer and either kill or rout him. Thus, 
sorcerers pref er to attack far from the hamlets to lessen the chance 
of their being discovered. Prime victims of such attacks - women, 
children, and the elderly - often refuse to go alone to distant 
gardens because of fear of a sorcery or sanggwna attack. After the 
death of an individual from a nearby village results in accusations 
of sorcery, men also will not travel alone to far away gardens. 
Occasionally, people who wanted to go to their distant gardens did 
not do so because they could not find anyone else to go with them. 
Cattle have also been a problem as direct competitors for 
food. Villagers do not always properly maintain the barbed wire 
boundary fences, and as a result 9attle have occasionally escaped 
from the confines of the projects, wandered through the village, and 
destroyed village gardens. Cattle eat the leaves of various crops, 
knock over and trample them, and compact the garden soil. This prob-
lem is not only confined to Barabuna but is widespread in the highlands. 
In fact, the problem is so common that agricultural extension officers 
in several provinces have published lists of standardised compensation 
payments for various crops destroyed by cattle. Using the compensa-
tion list established by Kainantu extension officers, an anthropologist 
working near Kainantu has reported that on one occasion cattle from a 
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large project damaged over Kl600 worth of crops (G. Westermark, 
personal conununication: 1977). Although such a level of damage repre-
sents an extreme, it does indicate the potential impact of cattle. 
The relationship between overgrazing and the agricultural 
suitability of the land was examined in Chapter 4. Villagers express 
concern not so much with increased erosion but with soil compaction 
resulting from cattle treading in the prime soils of the valley bottom. 
Many feel that crops planted on the compacted soils will not grow well. 
An alternative means for examining the impact of cattle on 
the subsistence system is to use the concept of carrying capacity, 
which attempts to reveal the maximum population size that can be 
supported in a given territory using a particular form of technology 
without inducing environmental degradation. Several researchers in 
Papua New Guinea have employed this concept and related ones in 
examining the adaptations of subsistence horticulturalists (Brookfield 
and Brown 1963; Rappaport 1968; Clarke 1971). Various conceptual and 
methodological difficulties associated with the concept, such as the 
problem of identifying environmental degradation in short fieldwork 
periods and its static emphasis, have been identified (Street 1969; 
Brush 1975; Hardesty 1977:195-211). In response to these cogent 
critiques as well as to conditions in Barabuna, I have decided not to 
use the concept of carrying capacity. Even with the presence of the 
cattle projects, the people of Barabuna consider that ample land for 
gardening remains in the village territory, a viewpoint with which 
I agree. The problem is the distance to the garden land. Also, 
villagers rely on income from cash-earning activities to purchase 
part of their food supply. Prices for cash crops and the foods 
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purchased vary from year to year, making it difficult to·meaningfully 
integrate these factors into the measurement of carrying capacity. 
As I have indicated in this chapter, the ability of a subsistence 
system to support a population is dependent not only on the amount.of 
land available but also on the way in which the population allocates 
its time. In the next chapter, the analysis is extended to include 
the relationship between the subsistence system and economic develop-
ment in general through the allocation of time and money in the 
village. 
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APPENDIX 5.1 
SELECTION OF SAMPLE OF HOUSEHOLDS . 
It was impractical to select a sample that was fully 
representative of the entire village population for two reasons. 
First, households vary considerably in their consumer-worker ratio 
(see below) and in the economic standing, age, and marital status of 
the head. Second, a small sample had to be chosen because the 
collection of certain types of data, particularly those concerning 
time allocation and the area under cultivation, is extremely time 
consuming. 
The sample comprised 13 households; ten were headed by 
married men and the other three by widowed, elderly adults (two 
males, one female). I wanted to compare the households of cattle 
bosses with those of other villagers as well as to obtain information 
reflecting general patterns in the village economy. Half the married 
households chosen in the sample were headed by cattle bosses to 
facilitate the comparison of cattle boss with non-cattle boss house-
holds. Although this gave my sample a ratio of 1:1 cattle boss to 
non-cattle boss households, as opposed to 1:6 for the village popu-
lation as a whole, the validity of my sample in terms of reflecting 
economic patterns of the village is still considerable as two of the 
five cattle bosses rarely worked on their cattle project. 
The ten households headed by married men were chosen 
primarily on the basis of the ratio of the number of consumers to 
workers in the household. Chayanov (1966) suggested that in a sub-
sistence system, the higher a household's consumer-worker ratio, 
the greater the intensity of its workers' inputs into subsistence 
production. Although other factors such as the desire for prestige 
(Sahlins 1972) and a commitment to cash-earning enterprises also 
influence a household's inputs into productive activities, the 
consumer-worker ratio is nevertheless a useful criterion by which to 
stratify the Barabuna population. Because an examination of sub-
sistence production is an integral part of my study, it was necessary 
to select households with consumer-worker ratios reflecting the dis-
tribution of ratios in the village. The consumer and worker units 
employed to stratify the population (see Tables 5.12 and 5.13) were 
based on observations in the field and on reports on other highland 
societies (e.g. Rappaport 1968:75; Waddell 1972:221; Boyd 1975:149-51). 
In addition, pigs are consumers because they are fed garden produce. 
In calculating the ratio, small pigs are considered as 0.2 consumer 
units, medium-sized ones as 0.3 units, and large animals as 0.5 units. 
The distribution of consumer-worker ratios for all married 
households was divided into five equal classes, and two married 
households were chosen from each class. The collection of data on 
time allocation (see Appendix 6.3) necessitated the selection of 
households on the basis of their location within a 'tolerable distance'. 
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Table 5.12 
CONSUMER UNITS 
Age 
Sex 
0-2 3-4 5-9 10-14 15-54 55+ 
Male 0.3 0.4 0.5 0.7 1.0 0.6 
Female 0.3 0.4 0.5 0.7 0.9 0.6 
Table 5.13 
WORKER UNITS 
Children a Unmarried Semi- Non-Married Sex Adult Active 50-59 Productive Productive 0-6 7-9 10-14 15+ Elderly Elderly 
Male 0 0.1 0.3 0.5 1.0 0.7 0.5 0 
Female 0 0.2 0.4 0.6 1.0 0.7 0.5 0 
a Children in school are regarded as 0.1 units regardless of age. 
from my residence because my two field assistants, who had to visit the 
homes of the households several times during each observation day, 
required close supervision. Thus, it was impractical to use a completely 
random, stratified sample• However, because those who lived near my 
residence did not have peculiar characteristics that distinguished them 
from other villagers, no bias was introduced. Selected characteristics 
of the sample are listed in Table 5.14. 
Data were collected on the area cultivated for subsistence 
and coffee gardens, time allocation to various activities, consumption 
patterns, .and income from coffee production and marketing. If one 
assumes that cattle bosses have a greater commitment to commercial 
endeavours than other Barabunans, an objection might be raised that 
the data on time allocation are biased toward greater inputs into 
income-producing endeavours than is characteristic of the village 
population because the number of cattle bosses in the sample is not 
proportional to their number in the total population. However, a 
Table 5.14 
CHARACTERISTICS OF THE SAMPLE OF HOUSEHOLDS, 
JULY 1976 
Age 
Household Consumer- Unmarried Married Worker Less than 10 10-14 Adult Number Ratio 15+ Adult 
M F M F M F M F 
1 1.60 2 1 1 1 
2* 1.84 l l l 2 
. 3* 1.45 2 l l l 1 3 
4* 2.63 1 2 1 l 1 1 
5* 1.68 1 1 2 l 1 
6* 1.67 l 1 l 1 
7 1.90 l 1 1 1 l 
8 1.10 1 l l 
9 3.05 2 l l 
10 0.95 1 1 
11 
12 
13 
Total = 53 individuals. 
* Household of cattle boss. 
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55+ 
M F 
l 
1 
1 
comparison of the time spent by married adults in the cattle bosses' 
households with that by married adults in the other households in 
the sample on subsistence agriculture, coffee production, and cattle 
raising (see Table 5.15) refutes such a possibility. The difference 
in the means for the percentage of time spent on subsistence agriculture 
is not statistically significant. The other means for coffee pro-
duction and cattle husbandry were not tested because of the similarity 
in the results. 
Table 5.15 
PERCENTAGE OF TIME ALLOCATED TO PRODUCTIVE ACTIVITIES 
BY MARRIED ADULTS, SAMPLE OF HOUSEHOLDS 
Activity 
Subsistence Agriculturea 
Coffee Production 
Cattle Husbandry 
a t = 1.16 < 1.86 = t 8DF,· 
Percentage 
Households of 
Cattle Bosses 
23.2 
7.1 
2.1 
p < • 0 5, 1 tail 
of Time 
Households 
Others 
18.4 
7.5 
2.0 
variance Ratio= 2.55 < 6.39 = F4 , 4DF; p < •05 
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CHAPTER 6 
TIME AND MONEY 
Although particular emphasis has been placed on the impact 
of smallholder cattle projects, villagers are also engaged in other 
income-producing activities such as coffee production, wage labour, 
marketing, and operating trade stores. To provide a more thorough 
assessment of the implications of the incorporation process for the 
productive system, this chapter will expand the analysis to consider 
the characteristics of these other~income-producing activities, patterns 
of cash expenditure, and the allocation of time to both subsistence and 
cash-oriented endeavours. 
Coffee Production 
In the mid-1950s, the ZuZuai of Barabuna obtained coffee 
seedlings from the Highlands Agricultural Experiment Station at Aiyura 
and planted them in the village. After he sold his first harvest several 
years later, other villagers became eager to grow the crop, and with the 
assistance of agricultural extension officers they planted a communal 
plot. As elsewhere in the highlands, people soon abandoned the communal 
plot and planted individual holdings (e.g. Brown 1972:89; Finney 
1973:62). The commitment to coffee production has not been constant 
through time. Periods of enthusiasm in planting and harvesting the 
cash crop have depended largely on fluctuations in the price of coffee. 
People state that when prices are low, a portion of the coffee is left 
unharvested. Relatively small inputs into harvesting tree crops when 
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prices were perceived as low have also been reported for coffee pro-
ducers in another area in Kainantu (Young 1973:36) and for cocoa small-
holders in the North Solomons Province (Mitchell 1976:115). Starting 
in late 1975, the price rose dramatically in response to frosts in 
Brazil, civil war in Angola, earthquakes in Guatemala, and coffee-rust 
disease in Nicaragua, all of which reduced the supply of coffee on 
international markets (Townsend 1977:419). Thus, my fieldwork coincided 
with a period of abnormally high coffee prices. Figure 6.1 depicts the 
rise as revealed in the factory door price for 'dry, sound-quality 
Arabica parchment' in Papua New Guinea for the last weeks in March, 
June, September, and December from 1973 to 1977. 1 
Coffee production is an individual or household enterprise 
and thus contrasts sharply with the communal organisation of most cattle 
projects. Every married household owns some coffee, and hence income 
from the sale of this cash crop is distributed widely in the community. 
Individuals obtain plots mostly by planting and to a lesser extent by 
gift transfer or inheritance. Although both men and women can own 
coffee, husband and wife usually harvest from the same plots and pool 
the income. However, some women ~refer to keep the proceeds from the 
sale of coffee that they picked to ensure that their husband does not 
spend all the income on beer and gambling. In polygynous households, 
each wife has her own coffee plots. 
1 The Coffee Marketing Board derives the average coffee price by 
obtaining information on the prices paid by coffee factories in 
many parts of the country. From March 1973 to September 1975, 
prices for Arabica and Robusta coffee are combined in the Coffee 
Marketing Board reports. Because the price for Robusta coffee is 
lower than that for Arabica coffe.e, a slight adjustment of an 
additional four toea per kilogranune has been added to derive the 
average factory door price for Arabica coffee. 
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Figure 6.1: Factory Door Price for Dry, Sound Quality, 
Arabica Parchment Coffee, 1973-1977. 
Source: Papua New Guinea Marketing Board, 
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As indicated in Chapter 1, most of the tree crop in Barabuna 
is near the hamlets. The percentage of the total area of coffee at 
varying distances from the house sites for the sample of households 
is detailed in Table 6.1: 
Table 6.1 
PERCENTAGE OF TOTAL AREA UNDER COFFEE AT 
VARYING DISTANCES FROM THE HOUSE SITES, SAMPLE OF HOUSEHOLDS 
Distance (m) Percentage 
0-100 18 
101-500 7 
501-1000 63 
1001-1500 10 
1501-2000 0 
2001-2500 0 
2501-3000 2 
Source: Measurements based on straight line distances on 
Qasco Air Surveys aerial photograph, September 1971. 
Scale 1:25 000. 
Eighty-eight per cent of the coffee was within 1000 m of the 
house sites. Data from other highland societies reveal a similar 
concentration near residences. In a sample of Chimbu men and women, 
Brookfield (1968a:l03) noted that 87 and 77 per cent of the coffee 
owned by men and women respectively was within 1371 m of the houses, 
and Hide (1975:13) reported for another sample of Chimbu people that 
85 per cent of the coffee was within 1000 m of the major residences. 
In the sample of households in Barabuna, most of the coffee 
is grown between 501 m and 1000 m from the house sites and not, as one 
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might expect, within 500 m. This pattern reflects past changes of 
residence; the heads of three households are cattle bosses who rebuilt 
their houses alongside their cattle projects, and members of seven 
other households in the sample moved to a new hamlet in 1971., These 
residential changes placed the ten households at a greater distance 
from their plots than before. Of the coffee in the 1001-1500 m range, 
the farthest plot was 1218 m from a house site. The one plot located 
over 2501 m from a residence was obtained as a gift transfer and not 
planted by the present owner. 
From June to July 1977, I surveyed all the coffee gardens of 
the sample of households. Married households owned between 0.09 and 
0.46 ha, with the largest holdings held by polygynous households. 
Taking into consideration the number of wives in each household, the 
area of holding per wife ranged from 0.09 ha to 0.32 ha. Informants 
mentioned that a few individuals in the village possessed more coffee 
than those in the sample, but I do not believe such holdings are 
dramatically larger than the figures presented here. The elderly have 
little coffee because they have transferred most of their plots to 
their children. The three widowed individuals in the sample owned 
between 0.02 and 0.04 ha. For the entire sample, the area of coffee 
per capita was 0.040 ha. For comparative purposes, I also estimated 
the extent of the village coffee gardens using a 7.5x enlargement of a 
2 1974 aerial photograph at a scale of 1:100 000. The data obtained 
from the 1974 aerial photograph had to be supplemented because addi-
tional coffee was planted between 1974 and 1977. As the area of coffee 
cultivated by the sample of households increased by 40 per cent since 
2 Royal Australian Air Force aerial photograph, May 1974. 
Scale 1:100 000. 
264 
1974, a similar increase was estimated for the holdings of the 
village population. Using this less accurate measure, the village 
groves are estimated to have occupied 19.7 ha of land in 1977 or 
0.045 ha per capita, a figure only slightly higher than that for the 
sample of households. 
Because coffee is planted in gardens ready to be fallowed and 
in sites next to houses, the distribution of a household's plots is 
fragmented. Married households in the sample owned between two and 
eight plots, with a mean of five. The largest was 0.2 ha. 
Husbandry practices vary considerably in the village, with most 
growers providing a level of care that does not permit maximum yields. 
Such minimal husbandry practices have been reported elsewhere in the 
highlands (e.g. Howlett, et al. 1976:220). Lack of technical knowledge, 
periodic disillusionment with coffee prices, and the demands of other 
activities account for the lack of high standards of coffee husbandry. 
The quality of the planting material is not uniform. Occasionally, 
villagers obtain high quality seedlings from agricultural extension 
officers. However, they usually transplant seedlings that have sprouted 
spontaneously in the groves, and hence planting material is not 
necessarily selected from the highest yielding trees. In the coffee 
groves, villagers often grow Casuarina trees,which reduce weed com-
petition, provide shade, and thus facilitate nutrient uptake. However, 
not all groves are shaded by trees, and unshaded coffee produces poorly, 
particularly on dry, well-drained hillsides. Because coffee is a surface-
feeding plant, weeding is essential to ensure maximum production 
(Barrie 1956:23). However, attention to weeding is minimal. Most 
people wait until February or March to begin removing the weeds that 
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have grown during the. rainy season. Both men and women weed their 
plots a few times during the coffee harvesting season, but after the 
flush, attention to weeding is again negligible. Pruriing to remove 
excess and unproductive branches and to produce multiple-stem trees 
increases production. Many villagers make at least minimal efforts at 
pruning, and many multiple-stem trees can be found in the groves.· 
Nevertheless, further attention to pruning, especially at the end of the 
flush, would increase yields. 
Though villagers provide a minimal level of care for their 
coffee, they attempted to harvest and process the maximum amount 
possible in 1976 and 1977 in response to high prices. Not only did they 
harvest all the berries on the trees, but they also collected beans that 
had fallen to the ground. 
Although coffee bears berries throughout_the year, most of the 
yield occurs in a flush from May to August, and thus villagers make most 
of their labour inputs into coffee production during this period. The 
various stages in coffee production are harvesting, pulping, fermenting, 
washing, and drying. 
Men, women, and children frequently pick coffee together. 
A household largely harvests its own coffee, though occasionally it may 
receive help; for example, the elderly sometimes assist their children 
in picking coffee to reciprocate for the food that they receive. More 
rarely, those with large holdings either employ children at the rate of 
20 to 50 toea per day, or else they invite other adults to help and give 
them a part of the coffee harvested. 
Within one day after harvesting, villagers remove the red 
coffee skin and fleshy pulp covering the beans. Households that have 
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contributed to the purchase of a hand-operated pulping machine use it 
to remove the covering. Because mechanical coffee pulpers are expensive 
(Kl40 in 1977), individuals pool money to purchase a machine, and as a 
rule only the contributors use it. As in most enterprises based on 
the pooling of money, the one or two organisers and largest contribu-
tors take charge of the machine, which is usually located near an 
organiser's house. Those who did not contribute money but who want to 
occasionally use a machine must pay a fee of Kl or more to the organiser, 
though sometimes close kinsmen are permitted to use it free of charge. 
Those without access to a hand-driven pulper remove the 
covering by the more time-consuming method of chewing, a task in which 
the entire household participates. In a 100 per cent household sample 
in November 1977, 31 per cent of the household members reported that 
they did not have continual access to a coffee pulper and hence had to 
rely mainly on chewing to remove the covering. 
After pulping, the fermentation process beings. Enzymes 
start to break down the sugary mucilage coating the bean. Villagers 
put the pulped coffee in wooden boxes and allow the fermentation pro-
cess to last one or two days. Leaving the coffee to ferment for only 
one day is insufficient time to break down the mucilage covering the 
bean and makes it more difficult to subsequently dry the coffee 
(J. Yogiyo, personal communication: 1977) • 
After fermentation, the coffee is washed to remove the 
coating and then placed on a blanket, Pandanus leaf mat, or raised 
bamboo platform to dry in the sun. Depending on the intensity of the 
sun, villagers leave the beans to dry for three or four days or longer. 
Much of the coffee sold is only partially dried and commands a lower 
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price per kilogramme than fully-dried coffee. Complete drying may take 
up to ten days in the sun (Coffee Marketing Board 1972: 7). 
People sell most of their coffee at the road in the village 
to itinerant, national coffee buyers. The buyers are independent 
agents who sell to the coffee-processing factories in Kainantu. Villagers 
can receive approximately 30 per cent higher prices for their coffee 
in Kainantu, but many prefer the safety and convenience of selling in 
the village. In addition, many PMV operators charge passengers extra 
money to bring coffee to Kainantu thus reducing the potential benefit 
of selling there. Only 22 per cent of the villagers' income from coffee 
in 1977 was obtained by selling in Kainantu. 
Relations with coffee buyers are often strained because many 
villagers believe that the buyers deceive them. Certainly, part of the 
problem lies in fluctuations in coffee prices, which are beyond the con-
trol of buyers. However, the villagers and I have sometimes witnessed 
dishonest acts by a few of the coffee buyers, and such actions reinforce 
the Barabunans' stereotypes. Villagers often compare prices offered by 
the different buyers, and if they believe that they can obtain a better 
price from another one, they will not sell. Prices offered by different 
buyers may vary up to 20 per cent or more on a single day. 
From March to December 1977, I kept fortnightly records of the 
coffee income of the sample of households. In addition, in March I asked 
members of the households how much coffee they had sold since the 
beginning of 1977. The amount was very small, because little coffee 
ripens between January and March. Total sales for 1977 were K2600 
(K200 per household or K47 per capita). This tree crop was the major 
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income earner for the village in 1977. As the members of the sample 
owned 1.59 ha of bearing trees, the return per hectare was Kl635. 
Figure 6.2 portrays the seasonality in the sample's coffee income. 
Wage Labour 
The people of Barabuna first earned cash wages in the early 
1950s when working as carriers for government patrol officers. Recruited 
under the government-sponsored Highland Labour Scheme, men have also 
worked as contract labourers for periods of two years or more on planta-
tions in the lowlands. The Scheme started in 1953 and ended in 1975. 
Picking coffee at plantations in the highlands and working as road 
labourers for the Public Works Department were the two main forms of 
wage labour for villagers in 1976 and 1977. 
In 1977, the government employed an average of six men from 
· Barabuna to help maintain the road passing through the village. Some 
men kept their job for the entire year, whereas others worked for only 
two or three months before being replaced by others. Working Monday to 
Friday, the road crew weeds the roadside and maintains the road surface 
and drainage ditches. The government pays each worker K22.70 per fort-
night, and as an average of six men were employed throughout the year, 
the village earned K3540 in 1977. One member of the household sample 
worked as a road labourer. 
In terms of the number of people employed, harvesting coffee 
at the nearby plantation at Noraikora (see Map 1.4) was the most popular 
form of wage labour in 1976 and 1977. Villagers are paid according to 
how much coffee they pick. Husband and wife sometimes work together, 
and several children commonly combine their harvests and share the income.· 
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Households. 
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Because the plantation is nearby, people are able to return to the 
village each day after picking coffee. 
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Table 6.2 details the amount of money earned at Noraikora in 
1976 and 1977. Married adults were the main income earners at the 
plantation in both years, with men receiving the larger proportion of 
money. The level of village employment in 1977 was lower than that in 
1976. The plantation owner had a disagreement with some Barabunans in 
1977, and he thus restricted employment for most villagers to one or two 
fortnights in September. Because people sometimes work only two or 
three days during the week at the coffee plantation~ a comparison of the 
fortnights worked in the two years is only a fair indication of the 
decreased amount of time spent on wage labour at Noraikora in 1977. 
A comparison of the amount of money earned in 1976 and 1977 provides 
better evidence because wages were higher in 1977 than in 1976, but 
villagers earned considerably less in 1977. Barabunans earned K3292 
in 1976 and Kl479 in 1977. 
To supplement the reduced wage labour income in 1977, some 
adult men, most of whom were unmarried, picked coffee at other planta-
tions in the Eastern Highlands Province. Although these men collectively 
earned K408 (see Table 6.2), they probably brought back no more than 
KlOO to the village because they received low wages (KlO per fortnight 
or less) and had to purchase part of their food while staying at the 
plantations. 
Marketing 
Since the late 1960s, villagers have been-selling some of the 
surplus from the subsistence sector at the market place in Kainantu. 
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Table 6.2 
WAGE LABOUR AT COFFEE PLANTATIONS 
(a) Noraikora Plantation 
1976 1977 
Married Adults Unmarried Adults 15 Yrs or Older 
Children Below 
15 Years Married Adults 
Unmarried Adults Children Below 
15 Yrs or Older lS Years. 
:·'1 
I 
1358 
Total 
Total,. 
Key: 
F M 
FW FW I FW 
137 741 93 751 61 
income K3292 
number of fortnights 
M Male 
F Female 
I Income 
F M F M F M F 
FW FW FW I FW I FW I FW I FW 
199 25 74 16 169 28 757 70 346 37 227 26 54 8 
Total income = Kl479 
workeda 360 Total number of fortnights worked 
(b) Other Plantations, Eastern Highlands Province, 1977 
Married Males 
FW 
72 7 
Total income = K408 
Unmarried Adult Males, 
15 Years or Older 
I FW 
336 37 
Total number of fortnights worked 44 
FW Fortnights worked 
M 
FW 
44 12 
= 162 
.a The term 'fortnights worked' does not mean how many complete fortnights individuals worked but 
only on how many occasions they received wages. 
F 
FW 
51 9 
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They engage in marketing to help off set the expense of coming to town 
for other reasons, such as visiting relatives, selling coffee, or 
purchasing beer and food, as well as to supplement their income. 
Earnings from marketing are seasonal, as data from the sample of house-
holds in 1977 indicate (see Figure 6.3). The figures for January and 
the fir::;t week of February in Figure 6.3 are'estimates. Income for 
January is based on villagers' statements that the amount sold in 
January was less than that in February. By collecting information 
fortnightly from members of the sample, I obtained the data· for the rest 
of the year. A comparison of Figure 6.3 with Figure 6.2 reveals that 
the people made their greatest effort at marketing when coffee earnings 
were lowest. Villagers state that they engage in most of their marketing 
in the first three or four months largely because their income from 
coffee is so low during this period. The data also reflect seasonality 
in the ripening of Pandanus nuts and the nuts from the Areca sp. palm 
as well as in the level of garden production. 
The gross income from various items sold by members of the 
sample during 52 visits to the Kainantu market is listed in Table 6.3: 
Table 6.3 
GROSS REVENUE FROM VARIOUS ITEMS SOLD IN KAINANTU MARKET, 
SAMPLE OF HOUSEHOLDS, FEBRUARY TO DECEMBER 1977 
Item Sales (in Kina) Percentage of Total Sales 
Smoked tobacco leaves 73.16 35 
Peanuts 49.10 23 
Sweet potato 18.20 9 
Cabbage 17.90 8 
Are ca palm nuts 16.00 8 
Maize 13.20 6 
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Figure 6.3: Barabuna Income from Selling Produce at 
Kainantu Market, 1977. Sample of Households. 
Table 6.3 (contd.) 
Item 
Winged bean 
Pineapple 
•raro kongkong 
Bananas 
Pandanus nuts 
Lettuce 
Cucumber 
Leaf of Piper wichmannii 
(Lip daka) 
Oenanthe javanica 
Other 
Total 
Sales (in Kina) 
7.90 
3.20 
2.60 
2.30 
1.90 
1. 70 
1.00 
1.00 
1.00 
1.40 
211. 56 
Percentage of 
Total Sales 
4 
2 
1 
1 
<l 
<l 
<l 
<l 
<l 
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The relative proportions of all items sold are representative for the 
entire year except those for Areca palm nuts and Pandanus nuts because 
of the seasonality in production of these two nuts. Villagers sell a 
considerable amount of both in January, and thus the figures are under-
representative. Some Barabunans sell other produce such as sugar cane, 
but no one in the sample did. 
As Table 6.4 indicates, villagers prefer to market on 
Thursdays, the day that government employees receive their salary. 
The produce that a household sells is marketed largely by one of its 
own members. Vendors, who are mostly women, often sell more than one 
type of food during a visit to the market. The average amount sold on 
a single day by members of the sample was K4.07, with a range from no 
sale to Kl3.70. 
'j 
Table 6.4 
FREQUENCY OF DAYS WHEN PRODUCE MARKETED IN KAINANTU, 
SAMPLE OF HOUSEHOLDS 
Days Marketed 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Total 
Percentage of All Days 
Produce Sold 
17 
10 
17 
41 
3 
10 
a Less than 100 due to rounding. 
To derive the net income from marketing, the costs of the 
entrance fee to the market place and of transportation must b.e sub-
275 
tracted. The Kainantu Local Government Council charges each vendor an 
entrance fee varying according to the amount of produce or goods brought 
for sale. In the 52 times members of the sample sold produce in 
Kainantu between February and December, the villagers paid entry fees 
between 10 and 50 toea, with an average of 24 toea. The major expense 
in marketing is transportation. The cost of a ride in a PMV from the 
village to Kainantu is 70 toea, but the total cost of a round trip to 
town is often less than Kl.40 as villagers frequently walk part of the 
journey and sometimes receive free rides from friends. Transportation 
costs averaged Kl.01 per round trip and were equivalent to 25 per cent 
of the value of gross sales. Considering the expenses of transportation 
and the entrance fee, the net profit per day marketing averaged K2.95, 
' I 
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with a range from zero to Kl2.00. Only six visits resulted in 
transport costs and entrance fees either equalling or exceeding the returns 
from sales. Considering the expenses incurred in selling produce in 
Kainantu and estimates of the amounts sold in January and the first 
week of February, I suggest that members of the sample of households 
earned a total of approximately Kl90 from marketing produce in 1977. 
Most intravillage transfers of food and produce grown in 
Barabuna are made within the context of the traditional system of 
reciprocity. To a much lesser extent, people also sell produce to 
other members of the village. As in marketing in Kainantu, tobacco 
is the major income earner. Some villagers occasionally sell such 
items as sugar cane, bananas, and pineapples to those playing cards 
(see below) or at other social gatherings. Although the commercialisa-
tion of relations within Barabuna is only at an incipient stage, the 
sale of produce to other villagers nevertheless indicates an increase 
in individualism. Such sales result not from economic necessity but 
from the desire to obtain money to satisfy culturally-derived preferences. 
Summary of Village Income 
Selling coffee, cattle, and pigs, marketing produce, and 
working for wages are the five major sources of income in Barabuna. 
In estimating the village revenues for 1977, data from the sample on 
the earnings from marketing and coffee production were extrapolated to 
the village population. Data on wage labour and the sale of pigs are 
based on village-wide surveys. 
The coffee income figure is derived by assuming a return per 
hectare of Kl635. As there are approximately 15.3 ha of producing 
277 
coffee in Barabuna, the village coffee income for 1977 is estimated to be 
K25 000. To obtain the result for marketing, the ratio of the number 
3 
of fully-active wives in the village to those in the sample (8.15:1) 
was multiplied by the earnings of the sample, Kl90, to yield an annual 
village marketing income of Kl530. Revenues from the sale of cattle 
are not considered because villagers spent K2620 repaying their PNGDB 
loans, whereas they earned Kl710 selling cattle to members of other 
villages. The village income is summarised in Table 6.5: 
Table 6.5 
SOURCES OF VILLAGE INCOME, 1977 
Source Income (Kinaa) 
Selling coffee 
Wage labour 
Sale of pigs 
Marketing 
Total 
a Rounded to nearest hundred. 
25 000 
5100 
3100 
1500 
34 700 
As much of the data upon which Table 6.5 is based is derived from 
villagers' statements and extrapolation from the sample, the approxi-
mate nature of the results must be stressed. The figure for village 
coffee income may be overestimated because it is based on measurements 
from aerial photographs; ground surveys provide more accurate 
3 There were 106 fully-active wives in the village and 14 in the 
sample in February 1977. However, one wife in the sample was 
not counted because she had recently left her husband to live 
with a member of the sample and had few producing gardens. 
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information. Nevertheless, the data are useful as indicators of the 
relative contribution of different cash-earning activities to the 
overall village income. 
The Consumption of Alcoholic Beverages 
Much of the money earned from the sale of coffee is spent on 
alcoholic beverages, a pattern which is relatively recent. The people 
of Barabuna, who do not have a traditional alcoholic beverage, have 
adopted the custom of drinking beer and liquor from Europeans. Although 
the Australian Administration first granted nationals permission to 
drink alcoholic beverages in 1962, the concession had a negligible 
impact on Barabuna until the 1970s. Villagers had their first drinking 
experiences while working as plantation labourers at the coast and later 
at singsings in the Kainantu area. However, Barabunans did not start 
consuming large amounts of beer and liquor in the village until 1974. 
According to the law, alcoholic beverages must be purchased in 
Kainantu town either at the licensed hotel or at one of several licensed 
outlets. The villagers have a strong preference for beer over hard 
liquor, and I estimate that approximately 90 per cent of money spent by 
villagers on alcoholic beverages in 1977 was used to purchase beer, 
which is only available in cartons of 24 bottles or cans. 
People mostly buy bottled beer rather than cans because 
canned beer is between 75 toea and Kl.10 more expensive per carton. The 
price for a carton of bottled beer varied during 1977 in response to 
changing government regulations (see Table 6.6). The price rise on 
July 15, 1977 reflected a liquor sales tax of 48 toea per carton of beer 
imposed by the Eastern Highlands Provincial Government. As an indication 
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Table 6.6 
CHANGES IN THE PRICE OF A CARTON 
OF BOTTLED BEER, KAINANTU, 1977 
January to June 1 
June 2 to July 14 
July 15 to August 3 
August 4 to December 1 
December 2 to December 31 
= K8.55 
K8.05 
K8.50 
K9.05 
K9.10 
27,9 
of the extent of beer drinking in the Province, the tax quickly became 
the major income earner for the Provincial Government (Post-Courier; 
20 September 1977, p. 9) • 
Figure 6.4 portrays the monthly amount that the entire village 
spent on cartons of beer in 1977. The methodology for determining the 
expenditure on beer is outlined in Appendix 6.1. The diagram shows 
carton purchases only. I estimate that the people also paid approxi~ 
mately KlOOO for hard liquor in 1977 and another K500 for beer consumed 
at the licensed hotel in Kainantu. Thus, at the very least, villagers 
spent Kll 500 on alcoholic beverages in 1977, or 33 per cent of the 
entire village income. Similarly, Townsend (1977) estimated that 29 per 
cent of highland coffee-related income was spent on beer. The large 
amount of money allocated to purchase beer is typical of many Tairora 
villages but not of other groups in the Kainantu District. 
As Figures 6.2 and 6.4 show, coffee sales and beer consumption 
follow the same trend except in October and December. More beer is pur-
chased during the coffee flush, when more money is available than at 
2000 
1600 
Q) 
-2 1200 
u 
c 
Q) 
Q 
x 
w 
800 
400 
280 
O'--~-'----~---'-~~-'--~-'-~--'~~--'-~-'--~---"'--~-'-~-'-~~"--~-'-~--' 
j F M A M J J A S 0 N D 
Figure 6.4: Barabuna Expenditure on Beer, 1977. 
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other times of the year. In addition, the village income is augmented 
during the flush because most of the payments from people in other 
villages for the purchase of piglets are made during this period. The 
increase in beer purchases in October may reflect the sharp rise in 
wage labour in September at the nearby coffee plantation. The increase 
in December is definitely related to the Christmas season. In December, 
villagers were stockpiling beer for various parties planned for the 
Christmas holiday, a time when people rest from arduous activity. 
The general relationship between the sale of coffee and the 
purchase of beer is also revealed in the records of the Kainantu Local 
Government Council, which both sells beer to and purchases coffee from 
people in the Kainantu region. Data are available only from July 1976 
to October 1977 (see Figure 6.5). 
The consumption of alcoholic beverages is now an integral part 
of village life. Both men and women drink, though men do so more heavily. 
Even children as young as four occasionally consume beer, a phenomenon 
that occurs elsewhere in the eastern highlands (L. Sexton, personal 
communication: 1977). Villagers give cartons of beer and bottles of 
liquor in formal prestations such as affinal and kandere exchanges, in 
mourning ceremonies, and to reciprocate various services such as 
assistance in preparing gardens, building houses, and fighting. The 
only formal occasion on which beer is not consumed is at a marriage, 
perhaps because of the ambivalent relations between the two groups 
participating. Villagers also drink beer outside the confines of formal 
reciprocal relationships, as in informal gatherings at night. 
Sometimes two or more individuals, mostly men, pool their 
money to purchase a carton of beer, though more commonly a person buys 
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one or more cartons himself. Villagers rarely consume only their own 
beer. Instead, they give much of it to others and drink the beer that 
they have received. An individual may enter into many transactions 
involving beverages in a single night, giving two bottles to one person, 
receiving three bottles from another, and so on. When many people in 
Barabuna have purchased beer, mostly men and to a lesser extent women; 
travel from one house to another while drinking and exchanging alcoholic 
beverages. Some men enter into such beverage transactions with as many 
as fifteen others in a single night. Such activity is patterned on 
the traditional system of exchange, though the large number of exchanges 
entered into in a single night is novel. The traditional theme of 
sharing is strongly emphasised, and those who do not share alcohol 
acquire bad reputations. Sharing is revealed not only in giving cartons 
and bottles to others but also in pouring a part of the contents of a 
bottle from which a villager has drunk into the mouth of another. 
People often travel together to purchase alcohol in Kainantu. 
Drinking sometimes starts in the licensed hotel in the town and con-
tinues intermittently on the trip home on a PMV. Other villagers eagerly 
wait to greet those returning to help carry the beer and perhaps receive 
a few free bottles. Intensive drinking usually begins about 8 p.m. 
and often lasts until dawn the next day. However, the pattern can be 
quite varied, from short drinking episodes during the day to those 
lasting several days. 
A party without beer is no party at all. People gather in a 
house to drink, sing, eat, and exchange stories and jokes. If all goes 
well, the occasion is extreme,ly enjoyable and one of the highlights of 
social life. 
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Unfortunately, a party rarely lasts the night without a fight. 
Many fights arise when previous grievances are aired, from anger about 
the failure to share beer, or from intergenerational or marital conflict. 
Young men have a bad reputation for starting fights while drunk, and 
those older men who are less prone to fighting sometimes request that 
members of the younger age group stay away from their parties. All the 
most serious intravillage fights resulting in major physical injuries 
in 1976 and 1977 occurred during times of drunkenness. 
Antagonism between the sexes, a traditional feature of social 
life, increases·when drinking occurs. Wife beating is most severe when 
men are drunk; one husband beat his wife with a harruner, and another 
broke his wife's arm while intoxicated. Drunk husbands berate their 
wives for failing to bear them children or for not working hard enough 
in the gardens. Inebriated men sometimes also chastise or hit their 
lineage 'sisters' for having failed to give them pork or food on pre-
vious occasions. In such circumstances, the sister's husband is shamed 
because of the implication that he has not helped his affine, and he thus 
kills and gives a pig to him. This pattern of interaction accounts for 
most of the 'drunk-related' killings of pigs noted in Table 5.6. 
Personal injuries increase with drinking. Inebriates are 
more prone to injure themselves by being badly burned, cutting their 
feet on open tin cans or on broken beer bottles, or by falling into a 
drainage ditch. 
As reported elsewhere in Papua New Guinea (see Ogan 1966), 
drinking is associated with atypical behaviour. Men, who normally con-
verse in Tairora, speak in Tok Pisin and to a lesser extent in Motu and 
the Gadsup language. Women do not because they are not fluent in these 
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languages. Some heavily intoxicated men bite their arms, rip their 
shirts or the shirts of others with their hands or teeth, cry spon-
taneously, walk around in a stupor seemingly oblivious to the presence 
of others, kiss male kinsmen, and chew soil. 
When a man spends too much of his household income on alcohol, 
injures himself, or grossly embarrasses peopie while intoxicated, 
others such as his wife, agnates, or cognates may prohibit the person 
from drinking alcoholic beverages for a specified period, usually six 
to 12 months. Those imposing the prohibition sometimes plant a shrub 
(Cordyline sp.). to symbolise the prohibition. However, before the pro-
hibition is in effect, those imposing it provide alcohol to the individual 
for one last drinking bout before abstinence. Inevitably, abstinence 
during .the entire designated period is rare; he usually begins drinking 
again after a few months because someone else insists on sharing drink 
with him. When the prohibition is violated, the individual is often 
required to pay the person initiating the prohibition a small cash 
penalty, which is usually KS.00 or less. However, no one seems to be 
upset .that the individual did not abstain for the entire designated 
period. Once the prohibition has been violated, the individual continues 
to consume alcohol. To celebrate the end of the prohibition, those who 
imposed it provide a party at which the man is given both pork and beer; 
at this time, the spirits of the ancestors are sometimes requested to 
watch over the person to ensure that he does not injure himself or get 
sick while drinking alcoholic beverages. 
Men and women voluntarily abstain from drinking on certain 
occasions. After the death of a close kinsman, people refrain from 
eating one or two foods such as yam or pork, as a sign of mourning, for 
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about six months or longer; some abstain from beer as well. Women 
in the later stages of pregnancy and mothers actively nursing an infant 
do not drink because they fear that they will injure their child or that 
their breast milk will dry up. 
Although some of the negative aspects of alcohol consumption 
have been noted, the activity is nevertheless one of the most enjoyable 
from the perspective of many villagers. A complete explanation of the 
immense popularity of alcohol lies partly in the realm of social psycho-
logy and is beyond the scope of this dissertation. Certainly,the ease 
with which the ~cult of beer' has been integrated with the exchange 
system is one important aspect. The emphasis on exchange may also 
account for the greater popularity of beer over liquor. More exchange-
able items can be obtained with the same amount of money when buying 
beer as opposed to liquor. The powerful lure of alcohol creates a 
greater demand for money and hence necessitates a strong commitment to 
cash-earning activities. Because income-earning activities and sub-
sistence endeavours are closely linked (see below) , beer drinking also 
has a strong influence on the subsistence system. 
Card Playing 
One of the favourite pastimes of the people of Barabuna is 
playing cards. Villagers play cards mostly during the day at the hamlets 
or along the roadsides. The most popular game is called Zaki (see 
Laycock 1972:476-77). Usually five to ten individuals are involved in 
the activity, with several others watching intently. On some occasions, 
I have seen more than 20 people gathered together either participating 
or observing. Adults and children of both sexes enjoy the activity, 
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though adult men play cards most frequently. Men usually gamble with 
other men, but games involving both sexes can also be found. 
Men play largely for money. The size of the stakes depends 
on the time of year. During the coffee flus~, when more money is avail-
able, men not only play cards more frequently, but the size of the stakes 
also increases. At this time, men often win or lose KlO to K30 during 
a single day of card playing. Although men occasionally gamble with 
people from other villages, most of the money involved circulates within 
the village. Some people are chronic losers, whereas others seem to be 
successful .most. of the time. Without further study, it is impossible to 
assess whether gambling helps redistribute wealth, though some informants 
suggested that a few chronic losers were also those with low incomes. 
Wives complain bitterly when their husbands lose relatively large sums, 
and some men do not return home until their wife's anger ha.s partially 
abated. Even with such obstacles, people remain confirmed gamblers. 
Being able to participate in card playing for money is another important 
motivation to engage in cash-earning activities. 
Village Trade Stores 
A European-run company based in Kainantu opened the first 
trade store in Barabuna in the mid-1960s but closed it about three years 
later because it was unprofitable. Shortly after the store opened, a 
Barabunan started the first village-owned store or haus kantin ('canteen'). 
The number of village-run stores grew slowly until 1976 when, in 
response to high coffee prices, 19 trade stores were in operation, or 
one store for every six households. Those men starting the original 
village-run trade stores did not have sufficient funds and therefore 
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usually obtained contributions of KlO to K20 from four to six 
individuals. Many conflicts later arose over the distribution of 
profits from the stores. Today,most of the trade stores are indi-
vidually owned, or the owners have obtained contributions from only 
one or two others. Many men who previously operated a trade store 
were not doing so in 1976 and 1977. Some ran a trade store for one or 
two years before abandoning the business. Several decided not to con-
tinue operating their haus kantin because of the annual licence fee of 
K6.00. 
Trade stores are smaller than houses, occupying an area of 
approximately 7 m2 They are constructed largely from traditional 
materials, though a European influence is evident. Like the European-
run stores, they all have a rectangular floor plan, and three stores 
have a corrugated iron roof, a symbol of bisnis clearly distinguishing 
them from other structures. 
The items most commonly stocked in the trade stores are 
canned fish, rice, dry and sweet biscuits, tobacco, newspaper for 
rolling cigarettes, soap, kerosene, and matches. other items sold in 
only a few of the village stores are canned beef, Cheese Pops, peanuts, 
cigarettes, airmail envelopes, batteries, flour, grease dripping, 
clothes, cabbage seeds, face decorating paint, salt, marbles, flavoured 
drink, chewing gum, coconuts, betel nuts, and lime. I inventoried six 
stores in August 1976 and June 1977, periods when the stores are 
stocked the mopt fully. The largest sale value of the items held in a 
store was K42.35 and the lowest was Kl7.00, thus revealing the small 
scale of the operations. 
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The items sold are purchased in bulk in Kainantu stores, 
except for coconut, betel nut, and lime, which are usually bought in 
the Kainantu market. More rarely, a villager may travel approximately 
80 km to the Markham Valley (Morobe Province) in the lowlands to purchase 
betel nut to sell at his store. The mark-up on prices in the village 
varies greatly but is most commonly between 30 and 60 per cent, as the 
data from one trade store in August 1976 indicate (see Table 6.7). 
No one remains in the trade store during the entire day. 
Only when a member of the family of the trade store owner or manager 
is in the vicinity is it possible to purchase goods. Store patronage 
is influenced by both kinship and proximity. Adults often send their 
children to make the purchases. With the little money they have, 
children also buy chewing gum, biscuits, and Cheese Pops for themselves. 
I do not have data comparing the amount of money villagers spent pur-
chasing items in Barabuna with that at stores in Kainantu, but most 
purchases are definitely made in the village. 
Most store owners build their trade store next to their house, 
both for convenience and to guard against thefts. When an owner changes 
residence, he often allows a trusted neighbour to manage the store 
until the building has rotted. Then he builds one next to his new home. 
Not all trade stores remain open during the entire year. 
The functioning of the stores reflects the seasonality of the village 
cash economy, which is closely tied to coffee production. As more 
coffee is sold, more money is available in the village to spend on 
items in the trade stores. After the coffee flush, the purchasing 
power of the villagers drops, and as a result many trade store owners 
close their business until the next coffee season. As Figure 6.6 
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Table 6.7 
PERCENTAGE MARK-UP ON ITEMS SOLD IN A TRADE STORE 
Items Purchase Sale Price Percentage Price (toe a) (toea) Mark-up 
Rice (per parcel) 20 30 50 
142 g canned 12.5 20 60 fish (per can) 
425 g canned 28.6 40 40 fish (per can) 
Tobacco 22.6 30 33 (per pack) 
Flavoured drink 8.3 20 141 (per bottle) 
Chewing gum 2.4 5 108 (per piece) 
Matches 2.3 3.3 43 (per box) 
Soap (per bar) 42.9 60 40 
Dry biscuits 3.6 5 37 (per 31. 25 g) 
shows, the number of stores operating during different times of the 
year parallels seasonality in coffee production. 
The volume of store sales also rises and falls with coffee 
production. Table 6.8 records the sales of two trade stores at 
different times of the year. Daily records of sales, noting the pur-
chaser, the goods bought, and the amount spent, were kept by the owner 
or a family member. I did not compare the 1976 sales of Trade Store A 
with its sales in 1977 because Trade Store B was built next to it in 
May 1977 thus dividing the local market. Trade Store A continued to 
operate while records were kept for Trade Store B, so the retail corn-
petition in the two periods in 1977 was the same. The months listed 
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Table 6.8 
SEASONALITY IN TRADE STORE SALES (IN KINA) 
Item 
Canned fish 
White riCe 
Biscuits 
Soap 
Kerosene 
Chewing gum 
Flavoured drink 
Matches 
Tobacco 
Newspaper 
Cheese Pops 
Peanuts 
Canned beef 
Total Sales 
Value of sales per day 
Number of salesa 
Percentage of total 
sales that are 
dietary items 
Sales of Trade Store A 
September 
1976 
32.20 
24.40 
16.10 
4.30 
2.90 
2.05 
0.20 
0.90 
11.10 
1. 50 
0 
0 
0 
95.65 
3.19 
246 
78 
February 
1977 
11.10 
16.50 
4.00 
2.30 
0.40 
0 
0.40 
a.so 
9.80 
1.00 
0 
0 
0 
46.00 
1.64 
98 
70 
Sales of Trade Store B 
July 
1977 
13.90 
13.00 
4.80 
0.60 
0 
1.40 
0 
0 
18.60 
0.70 
4.10 
2.70 
0.80 
60.60 
1.95 
172 
67 
20 October to 19 
November 1977 
7 .oo 
6.30 
0 
0.50 
0 
0 
0 
0 
11. 70 
1.30 
0 
0 
0 
26.80 
0.86 
69 
50 
a If an individual purchased items more than once in a single day, 
each visit is counted as one sale. 
in Table 6.8 were determined partly by the duration of the records. For 
1976, a monthly record was first kept in September, which is at the end of 
the coffee flush. The comparison shows that the rise and decline of trade 
store sales as indicated by both the value and volume of sales follows 
a trend similar to coffee sales. After the coffee flush, the actual 
level of village purchases declines more than these figures indicate 
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because the size of the two trade stores' tributary area increases after 
the coffee harvesting season as many other stores cease operation. 
Thus, even though the two trade stores were serving larger tributary 
areas after the flush, their sales still declined. 
The increase in the volume of trade store sales during the 
coffee season is also reflected in dietary data collected during field-
work (see Appendix 6.2). For example, the consumption of rice and fish, 
the two most commonly purchased foods, rises and falls with village 
coffee income (see Figure 6.7). 
Clearly, store~bought foods, which are almost always served 
on social occasions, were a popular item in the village diet in 1977. 
A major long-term problem of increased dependency on purchased foods is 
inflation in the price of these goods and the relative decreasing pur-
chasing power of cash crops (Nietschmann 1979). Between 1976 and 1977, 
the prices of 142 g and 425 g canned fish rose 50 and 31 per cent 
respectively. Because fish is an important source of protein in the 
diet, inflation between 1976 and 1977 was particularly detrimental to 
the purchasing power of the Barabunans. However, the full significance of 
the relationship between inflation and the purchasing power of village 
cash crops can only be assessed after long-term data are available. 
Without information on the total amounts of foods eaten, it 
is difficult to adequately assess the nutritional significance of 
store-bought foods. Certainly, canned fish and meat are important 
sources of high-quality protein, though many other purchased foods 
are highly-refined carbohydrates that are nutritionally inferior to 
many home grown vegetables. Increased consumption of refined carbo-
hydrates can eventually lead to increased dental caries, obesity, 
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chronic degenerative diseases in later life, and nutritional defi-
ciencies such as hypovitaminoses (Jeffries 1979:202). 
Cash-Related Activities and the Subsistence System 
The scheduling of resource-use activities is a basic 
characteristic of all subsistence systems (Flannery 1968; · Nietschmann 
1973). In scheduling such activities, populations are cognisant of 
the seasonality in weather patterns and in changes in the availability 
of biotic components in the ecosystem. Cash-earning activities and 
other externally-derived endeavours such as card playing and beer 
drinking must be integrated into the pre-existing scheduling framework. 
The gross amount of time spent on introduced activities as well as the 
seasonality in scheduling labour inputs heavily influence the structure 
and resilience of subsistence systems. 
In Barabuna, most of the income-producing effort takes place 
from May to August during the coffee flush. To understand the impact 
of cash-earning endeavours, it is necessary to examine the subsistence 
activities appropriate to this period. As noted in Chapter 4, May to 
August is the dry season. A critical issue is the extent to which sub-
sistence gardening activities are constrained by the dry season. Thus, 
if the constraints are great, with little subsistence work possible 
during the dry season, the increase in cash-related activities would 
not seriously compete with prE!Viously established gardening patterns. 
' 
The converse is also true. 
Considerable flexibility is possible in scheduling inputs into 
the village subsistence system because gardeners utilise a variety of 
environmental zones in which they plant Yarious crop combinations with 
296 
different tolerances of dryness. People plant sweet potato in gardens 
in the moist-to-swampy soils in the valley bottom throughout the dry 
season because the water table is sufficiently high to ensure adequate 
crop growth. I have also recorded several instances of villagers 
planting the tuber in the short, dry grasslands and in the forests in 
July and August. In addition, throughout the year in all environmental 
zones, people replant sweet potato gardens after removing and burning 
the old vines. 
Not only is the cultivation of sweet potato possible during 
the dry season, but a host of other tasks can also be done in prepara-
tion for later planting from September to December. To plant taro and 
taro kongkong gardens in rain forest, gardeners must fell the vegetation 
sufficiently far in advance of the onset of heavy rains to ensure that 
it adequately dries to facilitate burning. Traditionally, this 
activity began in August and to a lesser extent in July. During the 
dry months, villagers also clear grassland vegetation and dig drainage 
ditches to prepare for planting after the dry season. 
Thus, the dry season poses no major environmental constraint 
to preparing and planting new gardens, especially because Barabuna has 
a large area with moist-to-swampy soils. Du Toit (1974:168) reported 
a lack of seasonality in sweet potato gardening among a group of nearby 
4 Gadsup people: 
There is no particular time of the year when gardens 
are started or specific seasons when they believe it 
to be most advantageous for them to plant their products. 
4 Du Toit (1974:168) also hinted at a tendency for the Gadsup to 
plant in November, but it is not clear whether he was referring 
to forest gardens only or to all types of gardens. 
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Before contact, villagers were less likely to plant in the 
dry season for two reasons; they did not utilise the moist-to-swampy 
soils in the flats to the same extent as today, and wµrfare was more 
frequent in the dry season (Watson 1978:10). However, with pacifica-
tion, the introduction of steel technology, and the increased use of 
the valley bottom for gardening, the disadvantages of cultivating in 
the dry season have been greatly reduced. Even though sweet potato 
cultivation is not markedly seasonal, the planting of taro and taro 
kongkong largely from September to December nevertheless gives the 
overall village planting pattern a slight bias towards the end of the 
year. 
To study the allocation of time by members of the sample, 
I used the time allocation study method devised by Johnson (1975). 
An explanation of the methodology and a detaile~ presentation of the 
results are contained ~n Appendix 6.3. I examine here only the 
patterns of married adults. 
The data from the time allocation study can be used to com-
pare the time spent on subsistence production with the inputs into 
cash-related activities in 1977. In Figure 6.~the time spent on 
clearing, burning, drainage ditch construction, tilling the soil, and 
planting is aggregated to reveal the marked seasonality of inputs into 
creating new gardens. As Figure 6.9 indicates, inputs into coffee pro-
duction are also seasonal but follow the opposite pattern. The rela-
tionship between coffee production on the one hand and beer drinking 
and card playing on the other has been established. Seasonality in 
the time spent on the latter two activities (Figure 6.10) parallels 
that of coffee production. 'Card playing' includes both gambling and 
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Figure 6.11: Seasonality in Time Spent on Wage Labour 
Outside the Village, Sample of Households. 
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playing without money. Married adult men spent on average 13.5 hours 
per week playing cards during the coffee season, almost twice as much 
time as they spent on subsistence gardening activities. 'Beer-related 
activities' include such actions as drinking and carrying cartons of 
beer. However, less obvious instances of beer-related activities, such 
as an individual being idle possibly because of inebriation, were not 
counted because of the subjectivity involved in the determination. In 
,addition, most beer drinking occurs at night when data on time alloca-
tion were not collected. Thus, the extent of beer-related activities 
is under-represented in the figure. Wage labour outside the village 
also varies during the year with most inputs occurring from May to 
August when people pick coffee at the plantation at Noraikora (see 
Figure 6.11). In Figure 6.12 the seasonality of the inputs into preparing 
new gardens is compared with the amount of time allocated to coffee pro-
duction, wage labour outside the village, beer drinking, and card playing. 
The trends in Figure 6.12 clearly suggest that 'labour inputs 
into creating new gardens are suppressed by the allocation of time to 
cash-related activities. The trends may have been even further exagger-
ated in 1976, when more people picked coffee during the flush at the 
nearby plantation and the coffee trees in Barabuna carried a heavier 
crop. Although some seasonality in the effort to prepare new gardens 
must be expected, the degree of seasonality revealed in the figure could 
not be due to environmental limitations alone. The villagers recognise 
the conflict between subsistence and cash-related activities. One man 
observed that other people should have been clearing the forest in 
August to prepare new gardens but were not doing so because, he said, 
'kopi kalabusim mipela' or 'coffee "imprisons" us'. 
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Married adults in the sample spent on average only 1.7 hours 
per week working on the cattle projects compared with 6.3 hours per week 
on coffee production. They expend relatively little effort maintaining 
the barbed-wire boundary fences, planting improved pasture, providing 
veterinary services, and handling the cattle. However, as Figure 6.13 
indicates, the labour inputs into cattle raising are concentrated into 
the period at the end of the coffee flush. During this time,villagers 
' clear grass beneath the fences to prevent the wooden posts from rotting 
and to create a firebreak. They also construct new subdivisions and 
fence extensions. Thus, scheduling of a large portion of the inputs 
into cattle raising at the end of the flush accentuates the conflict 
between subsistence and cash-related activities revealed in Figure 6.12. 
The amount of time devoted to cash cropping, wage-labour out-
side the village, card playing, beer drinking, and cattle raising in-
creases the seasonality in subsistence production and hence in the 
supply of food. As Figure 6.12 indicates, married adults prepared most 
of their new gardens from September to December. This is clearly 
reflected in the seasonality in the consumption of maize, which ripens 
approximately four months after planting (see Figure 6.14). The pattern 
suggests a concentration of planting effort from September to December. 
In addition to causing increased seasonality in food production, the 
allocation of time to income-related activities delays forest clearing 
thus making the subsistence system more vulnerable to unseasonal 
weather patterns, particularly an early wet season. 
Gardening is not the only subsistence activity affected 
during the coffee season. The quality of pig husbandry also declines. 
During the flush, villagers feed their pigs less frequently and give 
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them less food than at other times of the year5 (see Figure 6.15). 
Occasionally, people come home late from picking coffee and thus do 
not have enough time to harvest to feed the pigs. The reduced rations 
make the pigs hungrier and more likely to break into cultivated areas, 
and, as a result, complaints about pig damage to gardens are more fre-
quent during the coffee season. The increase in the time that men spent 
on pig husbandry from May to August noted in Table 6.11 of Appendix 6.3 
reflects an increase in the hunting of both domestic and feral pigs, 
some of which spoiled gardens. Gambling and drinking beer also account 
for much of the decreased time spent on pig husbandry. After drinking 
throughout the night, villagers rarely engage in productive activity 
the next day. Men are responsible for garden fence maintenance to keep 
out the pigs, and they are also the ones who devote the most time to 
card playing and beer drinking. As a result, they ignore the fences, 
making it easier for pigs to destroy the gardens. One woman who shared 
a common garden fence with several other men chastised them for failing 
to maintain the fence, declaring: 
5 The data in Figure 6.15 were obtained during one-week surveys 
(see pp. 233-34). The information had to be adjusted because 
of variations in the size of the pigs fed during the three 
observation periods, as the quantity of rations provided to 
pigs depends partly on their size. To determine the adjustment 
necessary for each period, the number of pigs in each size 
class (small, medium,and large) was multiplied by the appropriate 
consumer unit (0.2, 0.3, and 0.5 respectively) and the results 
summed to yield the weighted average. The figure for March is 
the actual amount fed. To obtain the figures for July and 
November, the weighted average for March was divided by those 
for July and November respectively and the result multiplied 
by the actual amount fed to yield the adjusted weight of the 
rations. 
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You think only of beer. I asked you to fix the 
fence, but you do not listen. Food is the most 
important thing. Beer is only water. Food 
supports your stomach. You do not think of the 
garden. The pigs have spoiled the garden and 
have broken the fence here. 
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The influence of gambling and beer drinking clearly indicate 
that the way people spend money also affects the subsistence system. 
Indeed, the more money earned, the greater the likelihood of increased 
beer drinking and gambling, at least up to a certain point. The village 
magistrate recognised this relationship when he pleaded with others not 
to engage in wage labour at the nearby coffee plantation because he felt 
.that people would only spend their earnings on beer. Thus, cash-
producing efndeavours have an additional impact on the subsistence system 
because the money earned is used to support activities that are also 
detrimental to subsistence. The cash sphere is also self-reinforcing. 
If villagers come home too late to harvest food after picking coffee, 
they can always purchase food at the trade stores. 
Although a comparison of these data with time allocation 
studies from other areas of the highlands (see Waddell 1972:97; 
Howlett, et.al. 1976:210-14) might appear useful, it is fraught with 
many difficulties. Data collecting methods, the consumer-worker 
ratios of the samples studied, environmental parameters, and population 
densities all differ and may account for variations in the recorded labour 
inputs into subsistence activities. In addition, special circumstances 
can produce a pattern different from the normal routine. For example, 
the time allocation study reported by Howlett, et aZ. (1976:210-14) 
was conducted during a drought, and Waddell (1972:93) collected his 
labour input data partly during a period of mourning. Both factors 
reduced the normal level of inputs into the subsistence systems. 
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From Subsistence Affluence to Subsistence Malaise 
Villagers view subsistence production as an integral part of 
their life but currently value cash-earning activities such as cattle 
raising and coffee production more. This disparity in evaluation is 
reflected in many of their statements: 
Before we planted gardens at all times· [of the year] • 
Now bisnis has arrived, and we think only of bisnis. 
Before, we thought only of gardens and building 
strong garden fences. Now, this time, everyone 
plays cards, forgets about the fences which rot, 
drinks beer all the time, and is lazy; people 
do not care for gardens either. They are bored 
with gardening. If they are hungry, it is their 
own fault. 
In a dispute over the use of land within the confines of a cattle project, 
a magistrate from another village admonished the Barabunans for their 
over-enthusiastic conunitment of land to income-producing ventures: 
Later, your children and grandchildren will be 
born, and there will be many people here. Where 
will they live and cultivate gardens? Where is 
there room for them to live? .•. There will not 
be enough land. You think only of bisnis . .. 
You have used all the land for conunercial 
activities. You are only happy with bisnis. 
You must leave some ground [for gardeni.ng and 
other uses]. 
I do not claim that the higher valuation of cash-earning activities is 
the same throughout Papua New Guinea, though I have found evidence for 
it in other villages in the Eastern H.ighlands Province. An item in 
a newspaper (Post-Courier, 10 April 1979, p. 15) also reported 
a similar condition in the Western Highlands Province. Members of 
the Western Highlands Chamber of Conunerce were concerned that restrictions 
on rice imports might lead to a shortage pf food, particularly during the 
coffee season because: 
the spread of cash cropping had resulted in people 
neglecting their food gardens •.•• good coffee 
seasons had brought a reliance on cash cropping, 
and the women were now reluctant to return to 
traditional patterns. 
As a result of the enthusiasm for cash-earning activities, 
309 
subsistence affluence, which has been a distinguishing characteristic 
of ,the local system, has been replaced by what I call subsistence malaise, 
a condition in which the previously strong commitment to sUbsistence 
production has declined because of a negative comparison with income-
producing endeavours and other externally-derived activities, with a 
resulting reduction in the productive level and resilience of the sub-
sistence system. 
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APPENDIX 6.1 
ESTIMATION OF BEER CONSUMPTION 
From the end of June to December, I asked people every one 
t? three days who had bought beer in the village and confirmed as 
~any of the sales as possible with the purchasers. After short one 
or two week absences from the village, I also made the same enquiries, 
though the level of accuracy is slightly less for such periods because 
more purchases are likely to have been forgotten. Data from January 
to the end of June are estimates based on the rate of increase in 
monthly sales of beer from outlets in Kainantu. However, I presume 
that the rate at which purchases rose in this period in 1977 was 
more dramatic in Barabuna than in Kainantu because many civil servants 
who live in town have constant incomes which enable them to purchase 
beer throughout the year, whereas in the village purchases are more 
dependent on the seasonality of coffee income. Supporting this esti-
mation, the data from Kainantu indicate that the rate at which pur-
chases of beer fell after the peak of the coffee season was greater 
in the village than in town. 
APPENDIX 6.2 
METHODOLOGY FOR THE COLLECTION OF DIETARY DATA 
The collection of representative dietary data is extremely 
difficult and time consuming (McArthur 1977) . My efforts at 
weighing the amount of food eaten were not particularly successful. 
However, my attempt to obtain data on the frequency of foods eaten 
was much more fruitful. During each labour study day (see below), 
I asked mostly the adult members of as many of the households in the 
sample as possible what all the family members had eaten the preceding 
day and how the food was prepared. Data for the morning meal and for 
food consumed the rest of the day were recorded separately. Thus,two 
records or two 'meals' were noted each day, though individuals may have 
had more than one meal. By dividing the day into two periods, a more 
accurate representation of the frequency with which villagers consumed 
various foods is obtained. Needless to say, the data are most accurate 
for the adults and less so for their children. 
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APPENDIX 6.3 
TIME ALLOCATION STUDY 
The aim of Johnson's (1975) method of studying the allo-
cation of time is to obtain data that are representative of the 
entire year by using random spot-checks of activities. Observations 
of activities should be based on random or stratified random samples 
of the population (or sample being studied), the time of day, and 
day of the year. 
I chose study days each month from February to December by 
using a table of random numbers. My original goal was to choose 
seven days each month, but absences from the field site made it 
necessary to reduce the number of observations in some months. 
Table 6.9 lists the number of days on which observations were taken 
in each month: 
Table 6.9 
NUMBER OF DAYS ON WHICH TIME ALLOCATION 
DATA WERE COLLECTED 
Month 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Total Observation Days 
Number of Days 
7 
7 
7 
7 
6 
7 
7 
6 
5 
6 
4 
69 
The household was the basic unit of study. Each was 
assigned a number except for the widowed elders who were all grouped 
together for purposes of the time budget study. When referring to 
households in this section, then, the elders are grouped into one 
'household' for observational purposes. Tfie time depth of the 
sampling period on each study day was between 7 a.m. and 7 p.m., or 
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12 hours. The method of choosing the households to be observed and 
the hours they were to be spot-checked varied during the fieldwork 
period. During the first 16 study days, the hours and households 
were chosen by fully random methods using a table of random numbers. 
As a result, my two assistants and I sometimes had to find as many 
as three households within a one hour period, and occasionally the 
same household was observed during two or three different hours on a 
single day. Because of the logistical problems in finding people from 
several households within a one hour period and the potential irrita-
tion to the sampled persons of chasing the same household three times 
in one day, the fully random method was abandoned during the remainder 
6f the. fieldwork period. Henceforth, only one household was observed 
within a single hour, and no more than one was observed more than 
once in a single day. 
From February to August, we made ten observations of house-
holds each study day. Beginning in September, we made 12 each day 
to compensate for the decreased number of study days. When ten 
observations were made, no household was observed twice in the same 
day, and the households were chosen using a table of random numbers. 
When 12 spot-checks were made, all the households were checked once, 
and one was observed twice. An element of randomness was retained by 
randomly assigning the households to different hours for observation 
and randomly choosing the household to be observed twice. 
When it was decided to spot-check the members of a household 
within a particular hour, the goal was to record what they were doing 
at the instant we first observed them. We intended to locate all its 
members, though primary emphasis was placed on finding the adults. 
Occasionally, we could not find children who were not with their 
parents, and hence an element of bias is introduced in the results for 
the children. Thus, data for the adults are the most reliable. When 
adults could not be located, one of two choices was possible. First, 
if we could not establish what an individual was doing in the hour 
specified, no data were recorded. Second, data were accepted if the 
adult was able to recall what he or she was doing by referring to 
another event that occurred within the specified hour, or if the 
person was doing the same thing. for several hours. To ignore such 
data would have introduced a strong bias because it was difficult to 
locate people hunting and gathering in the forest. Table 6.10 notes 
the number of times adults in the sample were either found or not 
found and whether data were obtained. 
Recording data in terms of the initial moment of observation 
created some difficulties in interpretation. I present here a few 
examples to indicate how certain problems were resolved. If a person 
was resting during gardening, coffee production, or other task, the 
case is considered as an observation of productive labour and not of 
idleness, because resting is an integral part of productive activities. 
Travelling to and from productive activities, social occasions, and 
other events is counted as an observation of the particular activity 
and not as travelling. If a person was returning home after completing 
several activities, such as gardening and firewood collecting, the 
instance is regarded as being an observation of the activity at which 
the person spent the most time. 
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Table 6.10 
BASIS OF TIME ALLOCATION DATA 
(Number of Times (Percentage)) 
Married Unmarried Adult 
Widowed (15+) 
M F M F 
Found 208 540 815 138 71 (95. 9) (81. 2) (89.6) (51.9) ( 84. 5) 
Not found and no 1 4 7 4 0 
data available ( 0. 5) (0.6) (0.8) (1. 5) 
Not found but 8 121 88 124 13 
data available ( 3. 7) (18.2) ( 9. 7) (46. 6) (15. 5) 
Table 6.11 details the average time each person spent per 
week during three different parts of the year on various activities; 
data are presented according to the age, sex, and marital status of 
the members of the sample. To clarify the meaning of the categories 
that are not self-explanatory, the types of activities included in 
the categories are: 
FOOD GARDENS 
Establishing: 
Fencing: 
Maintenance: 
Recultivation: 
clearing, drainage ditch construction, tillage, 
burning vegetation, planting. 
cutting woo~ for fencing, erecting fences, 
maintaining fences. 
weeding, repairing damage by pigs, breaking 
the soil crust, preserving planting material. 
tilling the soil during the final harvest, 
cutting and burning old sweet potato vines in 
preparation for replanting the plot. 
OTHER SUBSISTENCE TASKS 
Pig husbandry: 
Arboriculture: 
feeding pigs, checking newborn piglets, 
searching for them, other husbandry activities. 
harvesting and cultivating Pandanus trees and 
Areca palm trees. 
Table 6.11 
MEAN TIME ALLOCATION 
(Hours per person per week) 
Number of Individuals 
Number of Observations 
FOOD GARDENS 
Establishing 
Fencing 
Maintenance 
Harvesting 
Recultivation 
Total 
OTHER SUBSISTENCE TASKS 
Pig Husbandry 
Hun~ing and Gathering 
Arboriculture 
Firewood 
Tools, Equipment, and 
Clothing Manufacture 
Housebuilding · 
Total 
CHILDCARE Total 
HEALTH-RELATED 
Grooming, Washing 
and Cleaning 
Sick 
Total 
DIETARY 
Eating 
Waiting for Food to Cook 
Food Preparation 
Dietary at Social Events 
Total 
SOCIAL AND OTHER 
Card Playing 
Beer-Rel<ited 
Singsing-Rclated 
General Social Activities 
Idle 
Other 
Total 
CASH ACTIVITIES IN THE VILLAGE 
Coffee - picking 
processing 
maintenance 
selling 
Cattle 
PWD Work and Other 
Total 
GOVERNMENT-RELATED ACTIVITIES 
IN THE VILLAGE Total 
OUTSIDE VILLAGE 
School-Related 
Wage Labour 
Other 
Total 
Widowed 
+50 
M&F 
67 
5.0 
1. 3 
10.0 
3.8 
l,J 
21.4 
5.0 
1.3 
1.3 
2.5 
2.5 
3.8 
16.4 
0 
1 .. 3 
0 
1.3 
6. 3 
1. 3 
6. 3 
3.8 
1?.7 
0 
0 
5.0 
3.8 
11.3 
1. 3 
21.4 
0 
1.3 
2.5 
0 
0 
0 
3.8 
0 
0 
0 
2.5 
2.b 
FEBRUARY TO APRIL 
Married 
M F 
10 14 
191 282 
7.9 8.3 
0.9. 0 
2.6 2.1 
1.3 10.l 
0 2.4 
12.7 22.9 
0.9 
1.3 
3.5 
0.9 
1.3 
3.5 
11.4 
0.4 
3.1 
0.4 
3.5 
0.9 
1.2 
2.7 
0.6 
2.1 
1.8 
9.3 
2.4 
2.1 
0.9 
3.0 
2.2 3.3 
3.5 3.3 
1.3 5.1 
2.6 5.7 
9.6 17.4 
10.1 3.0 
0 0 
6.2 LB 
3.5 5 .4 
8.8 6.9 
0 0 
28.6 17.1 
0.4 
0.4 
2.2 
0 
1.8 
2.2 
7.0 
2.2 
1. 3 
0.4 
6.6 
8.3 
1.8 
0.6 
2.7 
0 
1.5 
0 
6.6 
0.6 
0.6 
0 
4.5 
5.1 
Unmarried Adult 
15+ 
M F 
5 2 
78 44 
2.2 9.6 
·1.1 0 
0 0 
2.2 1.9 
0 0 
5.5 11.5 
0 
3.2 
3.2 
1.1 
0 
3.2 
JO. 7 
0 
2.2 
0 
2.2 
0 
0 
3.8 
9.6 
9.6 
0 
23.0 
1.9 
3.8 
0 
3.8 
2.2 7 .6 
1.1 5.7 
0 7 .6 
2.2 0 
.5. 5 20.i) 
8.6 1.9 
0 0 
2.2 0 
4.3 3.8 
17.2 9.6 
0 0 
32.3 15.3 
1.1 
0 
0 
0 
0 
2.2 
3.3 
1.1 
17.J 
0 
6.5 
23.8 
1.9 
0 
0 
0 
0 
0 
1.9 
0 
0 
0 
5.7 
5.7 
10-14 
M F 
4_ 6 
56 118 
0 1.4 
0 0. 7 
0 1.4 
7.5 5.7 
0 1.4 
7.5 10.6 
<10 
13 
199 
0 
0 
0 
0 
0 
0 
0 1.4 0 
0 0. 7 0 
7.5 2.1 0.8 
0 0. 7 0 
o 0.1 _o 
1.5 2.1 0.8 
9.0 ?·? 1.6 
1 •. 5 0 0 
1..5 3.6 1.7 
1. 5 0 0 
3.0 3.6 1.7 
1.5 5. 7 10 .1 
3.0 2.9 2.6 
3.0 5.0 2.5 
3.0 1.4 2.1 
10.5 15.0 17.3 
3.0 1.4 0 
0 0 0 
0 0.7 1.3 
1.5 2.1 3.4 
25.5 10.7 54.0 
0 0 0 
30.0 14.9 58.7 
0 2.1 0 
0 0. 7 0 
0 0 0.4 
0 0 0 
0 0 0.8 
0 0 0 
0 2.8 1.2 
3.0 0 0.4 
13.5 28.5 0 
0 0 0 
6.0 0.7 2.5 
19.5 29.2 2.5 
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Number of Individuals 
Number of Observations 
FOOD GARDENS 
Establishing 
Fencing 
Maintenance 
Harvesting 
Recul ti va tion 
Total 
OTHER SUBSISTENCE TASKS 
Pig Husbandry 
Hw1~ing and Gathering 
Arboriculture 
Firewood 
Tools, Equipment, and 
Clothing Manufacture 
Housebuilding 
Total 
CHILDCARE Total 
HEALTH-RELATED 
Grooming, Washing 
and Cleaning 
Sick 
l'otal 
DIETARY 
Eating 
Waiting for Food to Cook 
Food Preparation 
Dietary at Social Events 
Total 
SOCIAL AND OTHER 
Card Playing 
Beer-Related 
Singsing-Related 
General Social Activities 
Idle 
Other 
· Total 
CASH ACTIVITIES IN THE VILLAGE 
Coffee - picking 
processing 
maintenance 
selling 
Cattle 
PWD Work and Other 
Total 
GOVERNMENT-RELATED ACTIVITIES 
IN THE VILLAGE 
OUTSIDE VILLAGE 
School-Related 
Wage Labour 
Other 
Total 
Total 
Table 6.11 (contd.) 
MEAN TIME ALLOCATION 
(Hours per person per week) 
Widowed 
+50 
M&F 
75 
4.5 
3.4 
6.7 
6.7 
1.1 
2.2 
1.1 
0 
2.2 
3.4 
0 
8.9 
0 
2.2 
4.5 
6.? 
0 
2.2 
7.8 
3.4 
13 . .J 
0 
0 
3.4 
7.8 
12. 3 
0 
23.5 
2.2 
3.4 
0 
0 
0 
0 
5.6 
0 
0 
0 
3.4 
3.4 
Ml\Y TO AUGUST 
Married 
M F 
10 14 
243 328 
2.4 1.8 
1.4 0.3 
1.0 2.3 
2.4 11.3 
0.4 1.3 
7.6 17.0 
2.8 
0.7 
0.4 
1. 7 
0.4 
1.0 
?.O 
0.4 
0.7 
1.0 
1. 7 
1. 5 
0.8 
0.5 
1.0 
1.0 
0.5 
5. 7 
• 0 
3.3 
2.8 
1.0 
3.8 
2.4 2.1 
3.1 4.1 
0 4.4 
2.1 3.6 
?.6 14.2 
13.5 
5.2 
2 .1 
6.2 
7.6 
0 
34. 6 
5.4 
0.5 
2.1 
9.0 
3.8 
0 
20.8 
4.5 6.4 
3.5 2.8 
0 1.0 
0.7 0.5 
2.4 2.6 
3.8 1.3 
14.9 14.6 
1. 0 
0.4 
2.4 
6.6 
.9.4 
0 
0 
1. 3 
3.8 
5. 1 
Unmarried Adult 
15+ 
M 
107 
0.8 
0 
0.8 
1.6 
0 
3.2 
0.8 
0 
0 
0.8 
0 
0 
1. (i 
0 
2.4 
0 
2.4 
2.4 
0 
0 
0 
2.4 
F 
35 
0 
0 
4.8 
2.4 
0 
? " • 6 
0 
2.4 
0 
2.4 
2.4 
0 
7.2 
'I. 8 
2.4 
0 
2. <) 
2.4 
0 
0 
0 
2.4 
12.6 21.6 
0 0 
0 0 
3.1 9.6 
14.9 12.0 
0 0 
30.6 43.2 
1.6 
0 
0 
0 
0 
0 
1.6 
0 
0 
0 
0 
0 
0 
0 
0 
2.4 
18.8 0 
20.4 4.8 
3.1 9.6 
42.3 14.4 
10-14 <10 
M 
4 
66 
0 
0 
0 
1. 3 
1. 3 
2.e 
0 
1. 3 
0 
1. 3 
0 
1. 3 
3.9 
l. 3 
0 
0 
0 
2.6 
5.1 
1. 3 
0 
9.0 
6.4 
0 
0 
5.1 
22.9 
1. 3 
3:J. 7 
F 
6 
136 
0.6 
0 
0.6 
6.2 
0 
7.4 
13 
192 
0 
0 
0 
1.8 
0.4 
2.2 
0.6 0 
1.2 0.4 
0 0 
1.2 0.4 
0.6 0 
0 0 
3.e a.a 
l " • 6 
2.5 
0 
2.5 
2.5 
0 
3.7 
1.9 
8. 1 
0 
1.8 
0 
1.8 
4.8 
1.8 
1. 3 
1.8 
9.? 
6.8 0.9 
0.6 0 
1.2 0 
3 .1 3. 9 
13.6 60.8 
0 0 
3.8 4.3 0.9 
0.9 
0.4 
0 3. 7 
0 1.2 
0 0 
0 0 
1.3 1.2 
5.1 10.1 
1. 3 0 
19.l 18.5 
5 .1 0 
1.3 6.8 
25.5 25.3 
0 
0 
0 
2.2 
0 
0 
0 
1.8 
1. 8 
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Table 6.11 (contd.) 
MEAN TI.ME ALLOCATION 
(Hours per person per week) 
Number of Individuals 
Number of-Observations 
FOOD GARDENS 
Establishing 
Fencing 
Maintenance 
Harvesting 
Recultivation 
Total 
OTHER SUBSISTENCE TASKS 
Pig Husbandry 
Hw1~ing and Gathering 
Arboriculture 
Firewood 
Tool.s, Equipment, and 
Clothing Manufacture 
Housebuilding 
Total 
CHILDCARE Total 
HEALTH-RELATED 
Grooming, Washing 
and Cleaning 
Sick 
Total 
DIETARY 
Eating 
Waiting for Food to Cook 
Food Preparation 
Dietary at social Events 
Total 
SOCIAL AND OTHER 
Card Playing 
Beer-Related 
Singsing-Related 
General Social Activities 
Idle 
Other 
Total 
CASH ACTIVITIES IN THE VILLAGE 
Coffee - picking 
processing 
maintenance 
selling 
cattle 
PWD IVork and Other 
Total 
GOVERNMENT-RELATED ACTIVITIES 
IN THE VILLAGE 
OUTSIDE VILLAGE 
School-Related 
Wage Labour 
Other 
Total 
Total 
Widowed 
+50 
M&F 
74 
3.4 
5.7 
5. 7 
13.6 
2.3 
JO.? 
3.4 
0 
0 
5.7 
2.3 
1.1 
12.5 
0 
2. 3 
1.1 
3.4 
2.3 
0 
14.8 
2.3 
19.4 
0 
0 
0 
11.4 
4.5 
0 
15.9 
0 
1.1 
1.1 
0 
0 
0 
2.2 
0 
0 
0 
0 
0 
SEPTEMBER TO DECEMBER 
Married 
M 
10 
227 
13.0 
1. 5 
1. 5 
1.1 
0 
1?. 1 
0.7 
1.9 
0.7 
1.9 
1.9 
1.1 
8.2 
1. 1 
0. 7 
0 
0.7 
3. 7 
1.1 
3.0 
1.5 
9.3 
1.9 
1.9 
0 
7.4 
8.9 
0.4 
20.5 
0.7 
2.2 
1.1 
0 
0.7 
4.1 
8.8 
3.J 
3.0 
0.4 
11.8 
15.2 
F 
13 
293 
14.3 
0 
1. 2 
8.6 
0.3 
24.4 
2.6 
0 
0 
0.6 
0.6 
0 
3.8 
?.0 
1. 4 
3. 7 
5. 1 
3.4 
0.6 
4.0 
4.9 
12.9 
1. 7 
0.3 
0 
8.3 
9.8 
0.3 
20.4 
2. 3 
1.2 
0.6 
0.3 
1. 2 
0 
5.U 
1. 7 
2.9 
0.3 
5.2 
8.4 
Unmarried Adult 
15+ 
M 
4 
77 
2.2 
3.3 
0 
1.1 
0 
6.6 
0 
2.2 
0 
0 
1.1 
0 
3.3 
0 
2.2 
0 
2.2 
2.2 
1.1 
3.3 
0 
6.1:' 
8. 7 
0 
0 
9.8 
15.3 
1.1 
.34.9 
0 
0 
0 
0 
0 
0 
0 
1. 1 
22.9 
1.1 
5.5 
29.5 
F 
10-14 <10 
M F 
4 6 13 
58 122 189 
2.9 2.8 0 
0 0 0 
0 0.7 0 
1.5 7.6 0.9 
0 0 0 
1.1 11.1 0.9 
0 0 
4.3 1.4 
0 0 
0 0.7 
2.9 0 
0 0 
7.2 2.1 
0 
0 
0 
0 
1.4 
2.8 
1.4 
4.2 
0 
0.4 
0 
0.4 
0 
0 
0.8 
0 
2.2 
0.4 
2.6 
2.9 3.4 4 .4 
0 
2.9 
2.9 
0 -0.9 
4.1 1.8 
1.4 1.8 
8. 7 8. 9 8.9 
2.9 2.1 
0 0 
0 0 
4.3 6.2 
30.4 16.5 
1.5 0. 7 
39.1 25 .. 5 
0 
1.5 
0 
0 
0 
0' 
1. 5 
0 
1.4 
0 
0 
0 
0 
0.7 
2. 1 
0 
18.8 26.2 
0 0 
4.3 2.7 
23.1 28.9 
0 
0 
0 
5.3 
60.4 
0.4 
66.1 
0.9 
0.5 
0.5 
0 
0 
0 
1.9 
0 
1. 3 
0 
1.3 
2.6 
Too few observations to be meaningful. 
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Firewood: 
Tools, equipment 
and clothing 
manufacture: 
DIETARY 
Dietary at 
social events: 
SOCIAL AND OTHER 
cutting and collecting firewood. 
making arrows, net bags, and leaf mats, 
. repairing clothing, sharpening axes. 
eating, waiting for food to cook, preparing 
food for cooking at social occasions. 
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Card playing: playing cards and watching others play cards. 
Beer-related: drinking and carrying beer. 
Singsing-related: preparing decorations for a singsing and 
attending one. 
General social attending exchanges, ceremonies, and other 
activities: social gatherings, visiting. 
CASH ACTIVITIES IN THE VILLAGE 
Coffee: 
Cattle: 
PWD work and 
other: 
process: pulping, washing, drying coffee; 
maintenance: weeding and pruning. 
maintaining the fences, herding cattle, 
constructing new fences, planting improved 
pasture. 
working with the road crew, trade store-related 
activities, selling home-grown food to others 
in the village. 
GOVERNMENT-RELATED ACTIVITIES IN THE VILLAGE 
OUTSIDE VILLAGE 
School-related: 
Other: 
attending the village court or activities related 
to the Eria komuniti, listening to government 
officials, building a school in the village, 
constructing a government-funded water pipeline. 
attending school and the annual school party, 
helping repair the school, attending a meeting 
for parents of school children. 
all other reasons people were outside the village. 
Results in colurnns with less than 100 observations, as a 
general rule, may be slightly misleading because a difference of one 
or two observations may increase or decrease the results by two or 
three hours. The data are most meaningful when all the columns are 
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aggregated. However, for purposes of analysis in Chapter 6, data for 
only the married adults are used as there are enough observations to 
make the data meaningful. 
The conversion of the number of observations into hours was 
accomplished by dividing the number of observations for a particular 
activity by the total number of observations and multiplyin~ the 
result by 84, the number of hours in the week in the sampling frame. 
I analysed the data using the Statistical Package for the 
Social Sciences (SPSS). 
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CONCLUSION 
Barabuna and the Cultural Ecology of Economic Development 
Although various mechanisms of incorporation exist, this thesis 
has emphasised the linkage of one small-scale system to the outside 
world through the establishment of commercial relationships. Utilising 
the perspective of the cultural ecology of economic development, I have 
examined the adaptations made by a village population to the new 
environments created in the development process. This perspective 
stresses the intricate linkages within the local system as well as those 
binding it to the outside world. 
The development process has altered Barabuna's external 
environment and its natural environment. International coffee prices, 
agricultural extension officers, and the PNGDB are now important 
components of the local system's external environment. The first and 
second components have encouraged increased participation in cash 
cropping; the second and third have facilitated the enclosure of a 
large area near the hamlets for cattle projects, the creation of an 
economic elite, changes in the system of land tenure, and overstocking. 
Thus, the functioning of the village system is heavily influenced by 
external components. As the Barabunans have little control over these 
forces, they have lost a measure of autonomy; such a loss can result 
in maladaptive trends in the village system. The natural environment 
within the local ecosystem has also been altered by the introduction 
of new animals and plants, particularly cattle and coffee, associated 
with the development process. The adaptations made by·the people of 
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Barabuna to these two environments have altered previously established 
relationships within the· village system among the natural environment, 
patterns of production, social organis,ation, and cultural values. 
Cultural ecology emphasises the study of resource-use 
patterns as the key element linking human populations and their 
environments, and thus I have stressed the impact of cash-related 
activities on the subsistence system. The linkage between subsistence 
gardens, pigs, and income-earning endeavours has been a crucial feature 
in the evolving pattern in Barabuna (see also Brookfield 1968a; 1973). 
For example, the allocation of a significant amount of time to building 
the last four cattle projects resulted in a·decrease in planting 
subsistence gardens and a subsequent food shortage. As there was less 
food to feed the pigs, the pigs became hungrier and destrpyed more 
subsistence gardens, thus further reducing the supply of food. When 
time is spent on coffee production, beer drinking, and card playing, 
the quality of pig, husbandry declines, also causing increased 
damage to subsistence gardens. As many of their food gardens are now 
farther from the village because of the cattle projects, villagers who 
have been engaged in coffee production, gambling, and beer drinking 
during the flush are often less likely to make the effort to harvest 
food for their pigs. During the flush, people rely more on store-bought 
foods, and hence there is less sense of urgency to made additional 
inputs into the subsistence system. Barabunans are reluctant to get 
rid of their pigs because pigs are an integral part of the reciprocal 
exchange system and a source of income. People want to obtain money 
from the sale or exchange of pigs partly to enable them to participate 
in beer drinking and gambling, two activities that reduce the time 
formerly spent on food gardens and pig husbandry. All these factors 
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are interrelated and mutually reinforcing. 
The introduction of income-producing activities has had a 
detrimental impact on the subsistence system. In Barabuna, subsistence 
and commercial activities are conflicting, not supplementary spheres. 
The enthusiastic commitment to bisnis reduces the flexibility of the 
subsistence system, its level of production, and its resilience in 
that it has become more susceptible to perturbations. Although coffee 
production and cattle raising differ considerably in their organisation 
and spatial and temporal characteristics, both have significantly 
undermined the subsistence system. Cash-earning activities have lulled 
people into a false sense of security, and a condition of subsistence 
malaise now predominates. Greater commitment to the cash sector will 
be made.only at the expense of the subsistence system. 
The effects of income-earning activities reverberate through 
the system. Although I have considered alterations in the natural 
environment, the subsistence system, and the structure of social 
relationships in separate chapters, changes in the three domains are 
integrally linked. For example, socially-derived pressures from 
interpersonal and intergroup competition encourage overstocking, which 
results in weed infestations, increased erosion, and higher soil bulk 
densities. Pigs contribute to weed infestat.ion and erosion problems 
because they prefer to root in heavily overgrazed areas. Thus, the 
agricultural utility of the land is reduced. Influenced by either the 
decreased pasture available for their cattle or the desire for more 
prestige, project bosses expand the area of their project. As more 
land is enclosed, subsistence gardens are removed farther from the 
hamlets, and as a result the burden of harvesting increases, the 
quality of garden care declines, and more gardens are located in the 
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zone of maximum sorcery danger. Cattle bosses also gain control over 
more land, thus further incr~asing the potential for economic 
stratification. 
Because Barabuna is not representative of all agrarian 
societies, it is necessary to place the events in Barabuna in a 
broader perspective. I now consider some of the findings and conclusions 
of other researchers. To compare.the changes in Barabuna with those 
occurring in otner parts of the world, the examination is limited to 
the impact of village-based commercial production on local systems. 
Other changes that sometimes accompany the incorporation process, 
such as extensive wage labour migration or the expropriation of land by 
colonial authorities, are not important in Barabuna at present and are 
thus not included in the discussion. 
Although the following sections analyse some of the 
detrimental effects of commercial production on the natural environment 
and the sUbsistence system, it is not intended to suggest that an 
isolated village system is a realistic or satisfying solution to the 
problems facing rural populations in the Third World. Certainly, some 
effects of incorporation are beneficial to the local system. For 
example, in the Tairora region, the imposition of colonial control and 
sUbsequent pacification facilitated an increase in sUbsistence production 
and enabled a condition of sUbsistence affluence to predominate. 
Clarke (1978) has noted several ways in which the benefits of western 
science, such as plant breeding and the use of fertilizers, can be 
used to help provide a susta.ined yield in traditional agricultural 
systems. The purpose of the following analysis is not to romanticise 
the precontact era but to reveal.some of the trends associated with 
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increased village-based commercial production and their implications 
for the components of the local system. 
Local Systems and the External, Dominating System 
The introduction of income-producing activities in Barabuna 
has had a detrimental effect on the natural environment and the 
subsistence system, has fostered greater individualism, and has 
facilitated an increase in inequalities in wealth. These results are 
not limited to the village but are widespread. Crossculturally, the 
diversity of pathways and factors that have produced similar results 
in relation to the effects of commercial activities is noteworthy and. 
reminiscent of the General Systems Theory principle of equifinality, 
which states that in open systems the same resu],ts may be derived from 
different initial conditions. F.or exampl_e, in Barabuna environmental 
degradation resulted from the introduction of exogenous fauna, whereas 
the Miskito Indians of Nicaragua overexploited their own natura],ly-
occurring faunal resources in the pursuit of money (Nietschmarih 1973). 
Similarly, different forces bind local communities to the outside 
world. In Barabuna, people are locked into cash-earning activities by 
socially-derived pressures from interpersonal and intergroup competition; 
in other areas, the mechanism of credit continually binds individuals 
to the market economy. 
Lineal theories of change claiming tb be applicable to all 
cases must be eschewed lest we do injustice to fundamental crosscultural 
differences in the two critical variables involved in the transition 
from subsistence to cash earning. The first is the characteristics of 
the rural society or local system that is incorporate.a into and becomes 
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increasingly dependent on the outside world. The second is the 
nature of the linkage between the local system and the external, 
dominating system; this relationship, which changes through time, is 
strongly influenced by the policies of colonial and neo-colonial powers, 
and regional and national governments, as well as by the prices offered 
for the primary production of the local system. For example, the 
harsh colonial policies of slavery and the expropriation of land in 
South America contrast sharply with the more benevolent policies of 
the Australian Administration in the highlands of Papua New Guinea; 
expectedly, the two patterns have produced markedly different results. 
The relative importance of the two critical variables in 
understanding the processes of change is an important issue. Many 
assert that the nature of the external, dominating system and the 
linkage between it and the local system are the most influential in 
determining change (Bradby 1975; Lingenfelter 1977; UNESCO/UNFPA 
1977; Gudeman 1978). Lingenfelter (1977:114) stated: 
•.• the colonial situation minimizes the significance 
of variation in traditional societies undergoing 
socioeconomic change. The superordinate variable 
in change is the domination of the colonial power 
which restructures the indigenous societies to 
extract from them a surplus, which is politically 
defined, and idiosyncratic to each historical time 
and place. 
She argued that differences in the evolutionary complexity of aboriginal 
systems in Oceania had little significance in determining indigenous 
responses to development (ibid. :103). Only the emergence of entrepreneurs, 
she suggested, is strongly influenced by the structure of traditional 
societies in Oceania. Lingenfelter minimised the significance of the 
structure of traditional societies in Oceania, but the nature of these 
systems does strongly influence patterns of change. Finney (1973), for 
example, argued that traditional social patterns in the highlands of 
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Papua New Guinea facilitated the rapid adoption of cash cropping. 
Nevertheless, I believe that the major, critical variable in understanding 
the changes resulting from the introduction of income-producing 
endeavours is the nature of the relationship between the external, 
dominating system and the local society. 
To further explore this linkage, the impact of cash-earning 
activities on the natural environment, the subsistence system, and the 
structure of social relationships are considered. Given the cross-
cul tural differences in the two critical variables involved, no claim 
is made that the widespread trends noted below are universal. 
Cash-Earning Activities and the Natural Environment 
A major theme of cultural ecology has been the means by which 
cultural behaviour regulates relationships with the physical and biotic 
components of ecosystems to maintain human populations in viable, stable 
relationships with their environments. Clarke (1971:202) criticised 
this equilibrium bias, noting that although cultural behaviour may tend 
to counteract environmental changes, such changes nevertheless occur. 
Certainly preliterate societies are capable of producing major 
modifications of the environment. The gradual transformation of forest 
to grasslands in Papua New Guinea (Robbins 1963) is just one example. 
Nonetheless, the resource-procurement patterns of some preliterate 
populations have the potential for maintaining a persistent and viable, 
if somewhat changing relationship with their milieu (Clarke 1977). The 
major characteristics of these adaptive systems that permit such 
permanence are: the lack of major dependence on extra-system energy 
and nutrient sources; the non-polluting nature of the subs.istence 
system; positive net energy yields; the use of time-bound products 
r 
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and conditions on a small scale; the fairly even distribution among 
the population of the energy flowing through the ecosystem, indicating 
a high degree of autonomy; a perspective emphasising the preservation 
of natural resources; and a poly-cultural subsistence system (ibid.: 
372-76). 
In many preliterate societies, the level of production and 
hence the impact on the environment were limited by a low level of 
technology, a ceiling on expectations which limited demand, scheduling 
of subsistence activities (Flannery 1968) , and institutional arrangements 
(Bennett 1976). In some societies in Papua New Guinea, production for 
social and ceremonial purposes placed periodic stresses on the resources 
of the local ecosystem, but such pressure on the environment was not 
continuous. Forde and Douglas (1956:334) noted additional characteristics 
that limited production in subsistence economies: 
Markets remain undeveloped because the advantages 
of internal exchange are slight. The household 
provides for its daily needs from its own production. 
Surpluses cannot speedily be sent to areas of 
scarcity because of the difficulties of transport • 
•.• As everyone produces much the same range of 
articles as everyone else, there will be little 
demand locally for any excess production. 
With the establishment of commercial relationships linking 
the local system to the outside world, many of these limitations on 
production are removed, and hence the rate of environmental degradation 
usually increases. Demand from the market-place for cash crops is often 
unlimited in relation to local supplies, and local production can be 
sold to obtain a much wider, more technologically-advanced range of 
products than was previously possible in the traditional trading system. 
The introduction of more efficient, labour-~aving technology enables a 
more intensive pattern of natur.al resource exploitation. Because of 
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improvements in technology and transportation, the preservation and 
shipment of primary products are no longer the obstacles they once 
were. In Papua New Guinea, the tremendous difference in the wealth 
·of the European colonisers compared with that of the indigenous 
population indicated the possibility of obtaining greater wealth than 
was previously envisaged. Expectations thus rose. Other pressures 
for increased cash earning have been explored iri this thesis. 
The extent of environmental disturbance depends on what is 
exploited, what technology is used, how often the resources are 
obtained in relation to the system's natural productivity 7 and the 
linkages within the ecosystem. Traditional patterns of subsistence 
scheduling that reduce pressure on various species may be disrupted 
by income-earning activities, thus intensifying pressure on the resources 
(Nietschmann 1973). Cash cropping sometimes requires an increased use 
of fertilizer and pesticides, which may have long term detrimental 
effects on the natural environment (Eder 1977). The introduction of a 
more 'efficient' technology ~an cause resource depletion as species 
are procured more effectively. 
Bennett (1976:3) and Nietschrnann (1979:11-12) have observed 
that when people become involved in income-earning activities their 
behaviour towards local resources becomes more strongly influenced by 
forces external to the local system. As these forces are not sensitive 
to local ecological conditions, environmental degradation sometimes 
occurs. A measure of autonomy is lost because people do not have 
control over the external.factors affecting their resource-use 
activities. Certain relationships binding the local system to the 
outside world can initiate or necessitate productive patterns that 
u 
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cause environmental degradation. For example, Nietschmann (1979:9) 
reported that the Miskito Indians of Nicaragua became locked into a 
positive feedback system in which the provision of credit by external 
companies resulted in increased pressure on declining fauna (turtle 
in this case) to repay the credit. Because many people were involved 
in turtling and other cash-earning activities, subsistence production 
declined, and thus a cash flow had to be maintained to purchase food 
and supplies. As the turtle population decreased, greater efforts were 
required to capture enough to obtain the income needed to purchase 
supplies and repay the credit, thus intensifying pressure on the 
turtle population. 
Although a significant factor, loss of autonomy is only 
part of the explanation for increased environmental disturbance 
associated with the introduction of cash-related activities. Bennett 
(1976:139-40) has argued: 
men at all levels of cultural development can 
be seen to have similar behavioral tendencies, 
which provide them with the means to modify and 
pollute Nature - if circumstances encourage them 
to do so. 
In referring to the characteristics of preliterate populations, Clarke 
(1973:284) has similarly suggested: 
... their innate human capacity and desire to 
manipulate and change their environment is as 
great as that of technologically-advanced 
peoples. All they lack is the power to do it 
on the same scale. 
The implication of these quotations is clear. Environmental degradation 
in local systems results not only from loss of local autonomy but also 
from willingness to alter the natural environment to satisfy culturally-
derived needs. As the linkage to the external system removes traditional 
constraintson production and provides new incentives, the tendency 
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toward overexploitation of the environment is more clearly revealed. 
Data from Barabuna support the argument. Environmental 
problems of overgrazing, soil erosion, and soil compaction were caused 
by overstocking, which resulted partly from the inappropriate stock 
schedules prepared by agricultural extension officers. Villagers had 
no control over the decision-making process in relation to the number 
of stock to be delivered. However, social pressures from within the 
village exacerbated the problem. As prestige is partly related to the 
number of cattle within a project, villagers want to retain as many 
cattle as possible, thus also facilitating overstocking. People are 
aware of the environmental problems caused by ?Verstocking, and know 
they could reduce the environmental pressure by selling many of the 
animals, but they will riot do so. For the people of Barabuna, the 
opportunity cost of environmental preservation is a loss of prestige 
and income, a tradeoff that they are unwilling to make. Environmental 
degradation resulted not only from a loss of autonomy but also from a 
wi_llingness to tolerate overstocking and its associated problems in 
.the pursuit of prestige and money. 
Cash-Earning Activities and the Subsistence System 
Fisk (1966, 1971), as noted in Chapter s, 1 characterised 
many subsistence systems of the Pacific region as being in a state of 
subsistence affluence. He considered that the initial adoption of 
cash-earning activities in Papua New Guinea would not conflict with 
the subsistence base because of the existence of surplus labour and 
1 See page 216. 
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land in the affluent subsistence sector. However,he suggested, 
a v-illager' s commitment to cash earning was potentially limited by 
the disparity in the returns between subsistence production and cash-
earning activities and the initial limited utility of money (Fisk 1964). 
Fisk's model was an important contribution because it explained the 
initial resistance to income earning as a function of rational 
decision-making by indigenous populations in Papua New Guinea and not 
of laziness as employers and planners sometimes thought. Undoubtedly, 
when population pressure on resources is very high or when little surplus 
labour is available, a conflict between subsistence and cash earning 
will arise. The events in Barabuna provide an interesting test of Fisk's 
assumption concerning the potential integration of subsistence and 
income-earning activities because population pressure on resources is 
relatively light and excess labour is available. However, data from 
this study indicate that even given these conditions, which represent a 
system of subsistence affluence, cash-related activities are not 
supplementary to, but conflict with the subsistence sector. This 
conflict suggests that a consideration that includes only the total 
available land and labour will provide an inadequate assessment of the 
potential integration of commercial activities and subsistence. A 
more comprehensive approach is required to understand the impact of 
income-producing endeavours. 
First, the relative location of cash-earning enterprises and 
subsistence activities must be examined. The increase in the 'tolerable 
distance' to subsistence gardens caused by the planting of cash crops 
near settlements is a common pattern throughout Melanesia (Brookfield 
with Hart 1971:227). As has been shown in Barabuna, an increase in 
distance to subsistence gardens meant an increased burden in transporting 
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food, poorer garden maintenance, and the location of more gardens in the 
zone of primary danger from sorcery. Thus, the distance people travel 
to food gardens influences the functioning of the subsistence system. 
Second, the nature of the linkages within the subsistence 
system and the local ecosystem affects the impact of the introduction 
of commercial activities. Nietschmann (1973:178) observed that in rural 
Nicaragua the hunting· of jaguars to procure their skins for sale 
caused a decline in the jaguar population, which, in turn, permitted 
an increase in the population of white-tailed deer, one of the jaguars' 
prey. As the deer is a garden pest, crop losses increased. In 
Barabuna, pigs prefer to root in overgrazed areas, thus increasing the 
potential for erosion, which reduces the agricultural value of the land. 
The linkage between gardens and pigs was particularly influential. As 
labour was diverted from food gardens, the pigs were fed less which 
caused them to destroy more food gardens. Several researchers have 
noted that the returns to both land and labour in cash-crop production 
are lower than in subsistence production (Mitchell 1976:116; Eder 
1978:63; Harris 1978:62; Nietschmann 1979:15). However, loss of 
efficiency is only part of the problem. Because of the linkages within 
the local system, such as those between gardens and pigs in this study, 
the.allocation of resources to cash-earning activities can be 
detrimental to the subsistence sytem, causing a reduction in the amount 
of food available to the human population. 
Third, seasonality in the demands for labour as well as the 
total amount of labour available influence the potential integration 
of subsistence and cash earning. Reports from several countries 
indicate conflicts between scheduling subsistence and cash-earning 
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activities. For the Miskito Indians of Nicaragua, the income-producing 
activities of shrimp fishing, turtling, and rice harvesting compete for 
time with subsistence agriculture so that the seasonality of labour· 
inputs into the subsistence gardening system are sometimes out of phase 
with environmental conditions (Nietschmann 1973:149). Previously, 
their traditional subsistence gardening activities were scheduled to 
take advantage of optimal periods of dryness and rainfall. In one area 
of Belize, Maya Indians shifted from milpa agriculture, in which 
subsistence crops were grown, to monocultural sugar cane production in 
response to the opening of a nearby sugar-processing factory. They 
could not become extensively involved in both milpa and cane .p:i:'oduction 
because the cane-cutting season overlaps with the season for felling 
and burning bush and planting milpa crops (Henderson 1972 :146). Working 
for wages during the cane-cutting season also reduced the labour inputs 
into subsistence gardening. As a result, a substantial decline in milpa 
production occurred along with an increased dependence on store-bought 
foods. In parts of Africa, where seasonality in rainfall necessitates 
an early planting in a relatively short period before the onset of the 
rains to ensure an adequate harvest, labour bottlenecks occur because 
of the limited time available to plant subsistence and cash crops. In 
the Kenya lowlands, the cash crop cotton and subsistence grains must 
be planted at the same time to ensure good yields. In addition, cotton 
weeding can compete with the harvest.of the food crop pigeon pea, and 
the harvest of late-planted cotton may compete for labour with the 
early planting of the second crop of maize (Wisner 1977:209). In 
Barabuna, the conflict between the seasonal demands of coffee production 
and other cash-related activities on the one hand, and the labour inputs 
into pig husbandry and preparing new gardens on the other, has been 
demonstrated. It is not the result of a labour bottleneck as in Africa 
333 
but of a culturally-derived preference. As adult married men spent an 
average of 13.5 hours per week and married women 5.4 hours playing 
cards during the period May to August in 1977, labour is certainly 
potentially available for subsistence activities. 
Fourth, the sociocultural context may intensify the conflict 
between subsistence and income-earning. In Barabuna, intergroup 
competition motivated people to devote a substantial amount of time in 
a short period to building the last four cattle projects, with a 
resulting decrease in garden planting and a subsequent increase in pig 
damage to gardens. Building the seven cattle projects and the enclosure 
of a large area with the attendant spatial impact on the agricultural 
system were also partly due to intergroup competition. The current 
cultural emphasis on the importance of bisnis and the resulting condition 
of subsistence malaise negatively influence the subsistence sector. 
Fifth, the way in which income from cash-producing activities 
is spent affects the subsistence system. Beer drinking and gambling 
compete with subsistence production for time. An increase in cash 
earning means that more money is available to spend on these externally-
deri ved activities, thus intensifying the conflict with the subsistence 
system. In addition, with larger incomes people can purchase more store-:-
bought foods, thereby decreasing the felt need to maintain subsistence 
production; declining subsistence p:i::oduction, in turn, negatively affects 
pig husbandry. 
Conflict between subsistence and commercial endeavours is not 
inevitable. In Buganda, for example, the staple food was the plantain, 
which bears all year round, requires little labour, produces for many 
years, and is grown by women. Thus, men were free to engage in cash 
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cropping (Richards 1973:289). Connell (1978:242) suggested that the 
introduction- of the cash crops cocoa and coconut to the Siwai of the 
North Solomons Province in Papua New Guinea did not divert time from the 
subsistence sector. 
Nevertheless, when a conflict arises due to land or labour 
constraints or to the other factors that I have noted, priority is 
often given to cash-related activities if the appropriate incentive, 
whether monetary or social, is present. The willing tradeoff of 
subsistence activities for increased cash earning observed in Barabuna 
~s evident elsewhere. Datoo (1977:74) noted that peasant farmers in 
East Africa give priority to cash crops over subsistence endeavours. 
Presenting a different evaluation of the effects of cash cropping on 
the Nagovisi of the North Solomons Province than Connell provided for 
the nearby Siwai, Mitchell {19~6:139-40) reported that cocoa planting 
is so extensive in some areas that land for subsistence gardening is 
now very scarce. 
Conflict between subsistence and income-earning becomes 
especially acute in relation to population pressure. Under conditions 
of minimal technological inputs, more land is usually required to 
support an individual using the proceeds from cash-related activities 
than would be needed if relying on subsistence food crops. Thus, 
these activities create an increased scarcity of land, which exacerbates 
population pressure on resources. Cattle projects are particularly 
notorious for providing poor returns per unit area of land, though some 
of the land used for grazing is not prime garden land. Iri most places 
in the highlands, I estimate that the returns for cattle raising are 
less than.K20/ha per annum and in some areas much less (see. also 
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Densley 1978:30), whereas for coffee production in Barabuna it is 
approximately Kl600/ha at 1977 prices. In Barabuna, where land suitable 
for gardening is still relatively abundant, no serious shortage of 
land for subsistence has resulted from the introduction of the cattle 
projects. However, in areas of the highlands where the population density 
is very high, such as Chimbu Province, the introduction of cattle 
projects as well as coffee exacerbates population pressure on resources. 
The commitment to income-earning activities and hence the 
potential impact on the subsistence system depend partly on the utility 
of money (Fisk 1964; Moulik 1973). Moulik (1973:119-58) argued that 
the effective demand for cash in rural Papua New Guinea was quite low 
for several reasons. Because villagers lived in a state of subsistence 
affluence, their social needs were satisfied with relatively little 
effort, and their demand for store-bought goods was small. Social 
sanctions such as sorcery acted as levelling mechanisms, which prevented 
individuals from accumulating large sums of money and hence stifled 
initiative in cash earning. The gap between the level of living of the 
European population and that of the rural society is so enormous that 
it only produces invidious comparison rather than incentive to earn 
more cash; those nationals who have engaged in cash-earning activities 
soon realised that this avenue will not allow them to obtain European 
living standards. Because of the low demand for cash income, Moulik 
continued, there is a backward-sloping labour supply curve, which starts 
at a relatively early stage in income-earning endeavours. The 
implication of such a labour-supply pattern is the lack of a potential 
conflict between subsistence and cash-related activities. In 
summarising his argument, Moulik (1975:157,1~8) stated: 
l;_i 
Cash cropping and the cash economy provide neither 
a particular cultural interest nor the desired 
monetary incentive to benefit from higher labour 
efforts •••• the psychological commitment to cash 
cropping or the cash economy remains partial: 
priority is always given to the subsistence sector 
and the traditional aspect of life. 
336 
The present study stands in marked contrast to the findings 
of Moulik. Bisnis activity in Barabuna has become a culturally-
est~emed endeavour, and commitment to the subsistence system has 
declined, no longer receiving priority. No evidence of a backward-
sloping labour supply curve in cash-earning activities was evident 
in Barabuna in 1976 and 1977. With high coffee prices, the commitment 
to coffee production was maximised. -Two factors have changed 
dramatically since Moulik did his fieldwork in the early 1970s. First, 
the price villagers received for parchment coffee has risen approximately 
·300 to 400 per cent. The lack of enthusiasm for cash-related activities 
in the early 1970s strongly reflected the poor price incentive. Thus, 
although sociocul.tural constraints are important, the major basis for 
the limitation on the cash cropping effort must be sought in the 
linkage between the external, dominating system and the local system, 
particularly in the form of prices offered for primary products, and 
not in the inherent characteristics of the local system per' se. Second, 
the desire for store-bought goods has grown dramatically as beer 
drinking became integrated into social patterns. Increased beer 
drinking reflects the rise in income from coffee production as well as 
providing a further stimulus for earning cash. 
As noted in the preceding section on the environment, the 
degree of autonomy.retained by the local system influences human-
environment interactions. The degree of autonomy is partly_ indicated 
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by the reversibility of the commitment to cash-earning. In general, 
the greater the reversibility, the greater the potential viability 
of the subsistence system. In Barabuna, a measure of autonomy has 
been retained because the commitment to cash-related activities is 
partially reversible. With a significant decline in coffee prices, 
people will most likely spend less time on coffee production. Cattle 
fences could, at least in principle, be removed to allow for the 
cultivation of new gardens once the loans have been repaid, although 
the strategies of the cattle bosses will probably militate against 
such action. In at least one area in the Chimbu Province where the 
population density is high and arable land in short supply, villagers 
removed part of a cattle fence to cultivate new gardens. The people 
of Barabuna are relatively fortunate to have this potential to reverse 
their commitment to the cash sphere. In other places, credit and 
usury, the more extreme form of lending, continually bind individuals 
to income-earning activities. For example, some African farmers 
mortgage next year's crops for present loans at high interest rates 
(Haswell 1975:209), thus ensuring continued cash cropping to repay 
loans at the expense of the subsistence system. The pattern reflects 
a significant loss of autonomy. In Barabuna, small amounts of credit 
are occasionally granted by trade store owners, but no interest is 
repaid, and no one has to borrow money to survive until the next year. 
Villagers use part of their cash incomes to repay loans for the 
cattle projects, but the loans are granted for a limited time period, 
and thus the repayments will not continually bind individuals to cash-
earning. 
The nature of the cash-producing activity and the amount of 
land allocated to it influence the reversibility of the commitment. 
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The production of annual vegetables for sale does not require permanent 
changes in land-use patterns because other crops can be planted when 
prices for the vegetables drop. In contrast, planting large areas 
with perennial crops such as cocoa or coffee, which are not consumed 
by the villagers, restricts future alternatives because of the 
permanence of the form of land use. Gudeman (1978) demonstrated the 
manner in which the nature of the cash crop can influence the 
reversibility of the linkage of local systems to the outside world. 
In rural Panama, population ,growth and the planting of a drought-
resistant pasture grass that hindered forest regeneration contributed 
to a decline in the forested area per capita. . Because villagers 
cultivated gardens in the forest, their subsistence base was also 
diminishing. Pressed by decreasing natural resources and lured by the 
desire for money, which villagers hoped would provide'the long-awaited 
opportunity for participating in "civilization"' (ibid. :131), they 
adopted sugar cane as a cash crop. Planted in food gardens, cane was 
easily assimilated into the traditional agricultural cycle, and 
initially it appeared as a solution to their problems. However, sugar 
cane subsequently added to the problem of resource depletion. Unless 
ploughed, sugar cane will continue to grow after harvesting, thus 
preventing regeneration of the forest and reducing the amount of land 
available for subsistence even further. Pressed by a diminishing 
subsistence base, some villagers accepted the use of fertilizers and 
ploughs to increase cane production. However, these 'modern' 
techniques must be purchased with credit from the cane-processing 
mills, and to repay the credit requires the planting of more cane, 
thus exacerbating the decline in natural resources. The only way to 
stay even was to constantly plant more cane. 
.,u 
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Gross and Underwood (1971) have also documented the 
importance of the nature of the cash crop in determining the reversibility 
of the commitment to cash-earning activities. In northeastern Brazil, 
small landowners enthusiastically plantedsisal as a cash crop in the 
drought-prone area because it is drought resistant, the government 
encouraged its planting, and the market price for sisal was high~ 
Some people planted most or all of their land with the cash crop, 
causing a widespread abandonment of subsistence agriculture. Because 
it takes four years for the plant to mature, these smallholders were 
forced onto the labour market. When sisal was ready to be harvested 
f.our years after the initial planting boom, the price of sisal had 
dropped substantially. In addition, .those with sisal had difficulty 
in earning a profit; owners of the sisal-processing macnines 
discriminated against smallholders because of the lower profitability 
in servicing small areas. The commitment to sisal was irreversible 
because once planted, the crop is difficult to eradicate. The men 
forced onto the labour market had to work at such strenuous jobs that 
they had to deprive their children of food to obtain enough energy to 
continue working. 
The implications of the sugar cane and sisal case studies are 
clear. Participation in cash-earning activities can lead to a series 
of irreversible events that bind the local community to the outside 
world and seriously restrict its· alternative choices of action. The 
perceived opportunities obtainable by participating in cash-earning 
activities may only be illusory. 
Loss of autonomy is also indicated by increased reliance on 
goods purchased from the outside world, another concomitant of commercial 
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activities in local systems. This reliance is thedual product of 
culturally-determined changes in the desired standard of living and 
of a declining subsistence base. The pattern in Barabuna reflects 
both factors. People expect to be served rice, canned fish, and beer 
at parties in the village. The consumption of these items enhances 
the event. The purchase of store-bought foods for these occasions 
reflects a cultural preference and not a biological necessity. 
However, when people spend a large portion of the day harvesting and 
processing coffee, they sometimes have to purchase store-bought foods 
because no one in the household has harvested from the food gardens. 
Other researche:r:s have also reported increased dependence on store-
bought foods when the commitment to cash-earning conflicts with the 
subsistence system (e.g. ibid. :730; Henderson 1972:143-44). A major 
problem with increased reliance on the outside world for food and 
products is the decreasing purchasing power of primary products in 
relation to the cost of the items purchased. Nietschmann (1979) 
explained the way in which the Miskito Indians' commitment to cash 
earning and dependence on external sources for purchased goods resulted 
in positive feedback relationships ever further tying the local system 
to the external, dominating system; with a decreasing subsistence 
base, more had to be purchased, and to keep pace with inflationary 
trends, a greater commitment to cash-earning was required, which in 
turn reduced the subsistence base. 
Commenting on the trend concerning the loss of local 
autonomy with increasing incorporation into the international market 
system, Nietschmann (1973:2) concluded: 
Self-sufficient, internally regulated subsistence 
systems are being replaced by externally dependent 
and controlled monetary market systems. 
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He did not claim that this generalisation was applicable to all 
cases involving the transition from subsistence to cash-earning 
activities. Though it is applicable to his own study area, the 
generalisation too rigidly dichotomises the past and the present in 
Papua New Guinea. Certainly, a measure of autonomy is lost with 
increased cash earning in Barabuna. Influenced by price changes 
beyond their control, people respond to externally-derived incentives. 
Directives from agricultural extension officers and the PNGDB influence 
the operation of the cattle projects as well as the projects' impact 
on the subsistence system. However, to characterise the Barabunans' 
traditional system as 'internally regulated' ignores the realities 
of the past. In the precontact era, pressures from sources outside 
the local system heavily influenced the functioning of the subsistence 
system. Intergroup warfare was chronic, and raiding parties from other 
villages occasionally destroyed gardens and pigs, thus causing temporary 
food shortages. People did not fully utilise the fertile valley-bottom 
soils to the best of their technological capability because gardeners 
working in this zone were more easily ambushed. In addition, men 
devoted substantial amounts of time to planning and preparing for 
I 
battles thus reducing the time available for subsistence (Watson and 
Watson 1972:576). Hence, factors external to the local community 
influenced the subsistence system long before the introduction bf 
income-earning activities. Nevertheless, the nature of the external 
influences has certainly changed. 
A subsistence system can only be understood in the total 
context in which it functions, and that context is continually changing. 
Subsistence systems are dynamic entities heavily influenced by events 
external to the local system. Just as Brookfield (1977:138) has warned 
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that subsistence affluence must be treated as an historical concept, 
similarly subsistence malaise may also become an historical concept. 
Abnormally high coffee prices in the mid-1970s and high expectations 
about cattle raising are partly responsible for the current state of 
subsistence malaise in Barabuna. The extent to which a dramatic fall 
in coffee prices or a breakdown in the cattle marketing system would 
influence subsistence malaise is not known. Perhaps the villagers would 
be driven by traditional interpersonal and intergroup competition and 
enthusiastically adopt new forms of bisnis that appeared lucrative, to 
the detriment of the subsistence sector. The future course of events 
will be influenced mostly by the nature of the linkage between the 
village and the external system. 
Cash-Earning Activities and the Structure of Social Relationships 
In commenting on the effects of capitalism on agrarian 
societies, Stavenhagen (1975:65) stated: 
•.. traditional social structures are breaking down 
everywhere under the impact of the new economy and 
traditional precapitalist values are slowly 
disappearing .••• All over the world, finally, we 
see the disappearance of integrative mechanisms 
based on kinship, locality, and primary relations, 
and the rise of new social mechanisms of integration, 
based on the market and the nation-state. 
Those becoming increasingly involved in cash earning have expressed 
similar sentiments. One Tahitian observed, 'Kinsmen no longer look 
:after kinsmen, they care only for money' (Finney 1965:3), and the 
Ashanti say, 'Cocoa kills the family' (Boyan 1957, cited in Stavenhagen 
1975: 89). As the quotations suggest, 'concomitant with the spread of 
cash-related activities is an increase in individualism at the expense 
of group concerns and relationships. Individualism can be manifested 
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in a variety of realms such as land tenure and reciprocal patterns of 
food and labour exchange. Similarly, there is often a decrease in 
the range of individuals accorded certain rights or with whom particular 
transactions are made. 
Certainly, income earning is not solely responsible for 
individualism in Melanesian societies because individualism has always 
been an essential part of the social fabric. Langness (1968) has 
called attention to the significance of individualism as opposed to 
corporate group actions in the traditional political process in the 
highlands of Papua New Guinea, and Hogbin (1939:169), in response to 
claims that European contact and a money economy made Solomon Islanders 
into individualists, proclaimed that 'these natives have always been 
individualists'. Thus, cash-related activities accentuate an aspect 
of traditional Melanesian life rather than account for its origin. 
To stress the importance of individualism while ignoring the 
communal aspects and reciprocity characteristic of Melanesian societies 
is one-sided and misleading. The orientation toward groups and mutual 
assistance was adaptive in the context of intergroup warfare and periodic 
food 'shortages, which existed before pacification. Individuals needed 
others to survive. The traditional system of reciprocity usually 
ensured that those in need had adequate provisions and that the 
effects of shortages were distributed widely in the community to 
reduce the burden on particular households. At the present time, 
however, many of the pressures previously experienced are absent. To 
some villagers in Barabuna, traditional obligations of reciprocity 
are a hindrance to success in bisnis and capital accumulation. This 
is· most clearly evident in the failure of some cattle bosses to 
.) i,;.. 
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compensate their followers adequately for the assistance provided. 
Increased individualism in land rights and a restriction of 
access to them is evident in Barabuna. Before the advent of cash-
earning opportunities, members of one patrilineage cluster did not to 
any great extent attempt to restrict others in the village from 
establishing proprietary rights on the cluster's land. Some people 
now assert that one should establish proprietary rights only on the 
territory of one's own patrilineage ·cluster, and in several cases 
members of one cluster prevented those of another from establishing 
such rights. Increased individualism is also evident in the cattle 
bosses' claim that the land enclosed within the cattle projects is 
now theirs' and will. be inherited by their children; they justify 
their stance by referring to the Clan Land Usage Agreement. Predicting 
further changes in the Eastern Highlands Province, Howlett (1973:269) 
expected increasing pressure for individual land tenure as pressure 
on resources grew. The movement towards individual land tenure in 
areas where cash cropping is of increasing importance is a common 
pattern in Papua New Guinea (Harding 1972:610). 
Mitchell's '(1976:81) findings concerning the impact of cash 
cropping on the Nago'visi of the North Solomons are also applicable to 
Barabuna: 
Land, never an important commodity in the absolute 
sense, has become a scarce resource in some groups 
and is now perceived by all - land-rich and land-
poor - as a valuable entity in the abstract. 
Formerly, differential control of or access to land in Barabuna was 
not important in determining success in economic or political activities 
because of traditional constraints on produc~ion and because land was 
abundant. Now land is perceived as being a scarce resource because so 
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much has been enclosed by the cattle projects. Other villagers also 
want to start cattle projects but do not have enough land. People are 
thus aware of the increasing economic value of land and want to restrict 
access to their land resources because multiple claims to a tract 
dilute its revenue potential. They foresee other possible economic 
benefits such as selling land to the government. Greater control 
over land means greater potential economic and, in some cases, political 
benefits. One villager neatly swnmarised the change: 
Before we were not clear about these matters. 
Now we understand. Everything has a cash 
value. 
Patterns of reciprocity and cooperation have also been affected 
by income-earning activities. The extent of mutual assistance and the 
degree to which individuals use resources other than those controlled 
by their household decline with cash cropping in Barabuna. To examine 
these changes, I used data from the time allocation study, comparing 
patterns for married adults in subsistence food gardening and coffee 
production. For each observation, I noted whether individuals were 
working with members from other households to indicate the degree of 
mutual assistance. Mutual assistance occurred in 13 per cent of the 
observations of subsistence gardening but in only 5 per cent of those 
involving coffee production. To examine the degree to which individuals 
use resources other than those controlled by their household, I recorded 
whether people were using other households' resources for their own or 
another household's benefit. In 15 per cent of the observations of 
subsistence gardening, individuals used resources otµer than those 
controlled by the individual's household; they did so in only 3 per 
cent of the cases involving coffee production. The indicators of 
patterns of assistance and resource use demonstrate a greater restriction 
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of reciprocity, cooperation, and sharing in cash cropping. Instances 
of a breakdown in expected reciprocity in cash-earning enterprises are 
legion. Complaints about not being adequately rewarded for investing 
in trade stores or cattle projects are common. 
The incipient commercialisation of social relationships, 
another indication of the decline in traditional patterns of 
reciprocity and cooperation, is also evident. Some items produced 
within the village such as dried tobacco and Areca palm nuts, which 
were previously given in the system of reciprocal exchange, are now 
occasionally sold to fellow villagers. The sale is not motivated by 
economic necessity but by the lure of money. 
Different systems of morality exist in the subsistence and 
cash-oriented sectors. ·When one trade store owner was asked why he did 
not share food from his store as he did with food from his subsistence 
gardens, he declared, 'Bisnis, em i narape ta samting' ( 'Bisnis is a 
diffe·rent matter'), indicating that income-producing activities are 
separate from the traditional sphere. All labour assistance in 
subsistence food production is rewarded with either food or·help in 
kind. In contrast, the payment of wages for help in cash-related 
activities is just beginning and will increase in the future. 
Different forms of compensation in the two realms have also been 
reported in other rural areas in Papua New Guinea (e.g. Mitchell l.976: 88). 
Increased individualism attendant with cash-earning activities 
is a widespread phenomenon observed in Tahiti (Finney 1965), Nicaragua 
(Nietschmann 1973), Africa (Stavenhagen 1975), Fiji (UNESCO/UNFPA 1977) , 
and Oceania generally (Lingenfelter 1977). Finney (1965) has provided 
I.~ 
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a particularly well documented account of the social effects of both 
cash cropping and wage labour in Tahiti. With increased cash cropping, 
the extent of food sharing and labour. assistance among kinsmen declined, 
and the traditional pattern of group exploitation of inherited land 
changed to one of individual utilisation as people wanted to maximise 
! 
their incomes. The amount of reciprocal labour between households 
diminished partly because individuals wanted to free themselves from 
the obligations involved in such transactions. In addition, with 
increased cash cropping and a subsequent decrease in subsistence 
production, the need for reciprocal labour in the subsistence sector 
declined (see also Gudeman 1978:117). Finney properly warned that 
the introduction of cash cropping is not the sole source of increasing 
individualism. Population growth, the introduction of wage labour, 
and the wider acceptance of the·nuclea;r family as the norm have 
influenced social patterns. Nevertheless, the production of cash 
crops strongly conduces to increasing individualism. 
Increasing economic differentiation is also evident in 
Barabuna. Certainly, differences in economic status existed before 
income-earning activities~ and to the extent that exchange was an 
important sphere within which prestige was achieved differential 
productive ability was socially significant. However, differences in 
wealth were not perpetuated to any great extent in succeeding 
generations because at the death of an individual many of the accumulated 
assets were distributed to relatives having a legitimate claim upon the 
estate of the deceased. The rationale for accumulation was distribution 
to create obligations and gain prestige. 
At the present time, much of what is produced in both the 
subsistence and cash-earning sectors is still channelled into the system 
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of reciprocal exchange. Jealousy of economic differences is somewhat 
reduced by the generosity of some of the wealthier individuals, though 
generosity creates social obligations. However, cash income from 
bisnis is also reinvested in other enterprises designed to give the 
owners additional profits and prestige. For example, in 1977 six 
people pooled money· to purchase a PMV. The three cattle bosses 
2 involved contributed K840 of the total of KlOOO collected. Differences 
in the standard of living within the village are quite small, though it 
is noteworthy that the only two people who own a pressurised lamp, the 
second most expensive household item in Barabuna, 3 are cattle bosses .• 
Coffee production, to a certain extent, is responsible for 
the economic differences among households. As land suitable for coffee 
production is not in short supply, variations in coffee income depend 
on the size of the work force within the household and on the initiative 
of its members, as wage labour in coffee production within the village 
is rare. Upon the death of the owner, most of his coffee trees are 
inherited by his children, though the owner may have granted a specific 
plot to a younger kandere. The introduction of the cattle projects is 
2 The villagers purchased a second-hand truck for K700. The vehicle 
was in poor condition when purchased, and the cost of parts and 
repairs rapidly depleted the remaining K300. The vehicle was in a 
working condition for a total of about three weeks before being 
abandoned. The lack of proper truck maintenance and the early 
demise of village-owned PMVs is a widespread problem in Papua New 
Guinea. 
3 The most expensive household item is a portable radio. The cost 
varies considerably, btlt the price paid for most radios ranged 
from K30 to K50. There are six operating radios in the village 
and several more broken ones. Men purchased most of the radios 
using money from contract wage labour. Pressurised lamps cost 
between K20 and K30 in 1976. 
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the major cause of economic stratification in Barabuna. Cattle 
bosses not only control the financial benefits from the enterprise 
but are also attempting to assert control over the land enclosed 
within their project. They state that their children will inherit 
control of the prbjects and the land. Villagers presently agree that 
the relatives of the cattle bosses cannot claim a part of the cattle 
project upon the death of a boss, though exactly what will happen 
cannot be predicted with certainty. The realisation of the cattle 
bosses' goal would mean the perpetuation of an unprecedented amount 
of wealth and control over resources. 
Increasing individualism and the creation of an economic 
elite are interrelated. Part of the difference between the wealth of 
the cattle bosses and other villagers is due to the failure of cattle 
bosses to reciprocate adequately for the assistance that their 
followers provided. 
The availability of credit from the PNGDB, privileged access 
to government agencies, and the resulting air of legitimacy thus 
conferred were influential in increasing the extent of economic 
stratification in Barabuna. Th~ availability of credit enabled the 
rapid procurement of a large capital asset, a cattle project, far 
greater than the village was capable of obtaining in such a short 
period, and privileged access enabled the cattle bosses to consolidate 
their position. Once a cattle project is established and cattle are 
sold, a cattle boss is less dependent on his followers and begins to 
show signs of increasing individualism. In the preceding discussion, 
some of the problems associated with the loss of autonomy were noted. 
However, at least for the cattle bosses, the loss of autonomy in the 
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community as a whole is not a loss from their point of view but a 
means to increase their position within the village. Their relationship 
with the outside world enhances their power and wealth. 
Although economic differentiation often increases with the 
introduction of commercial activities, the exact causes in various 
countries have not always been the same. In Papua New Guinea, villagers 
heavily involved in cash cropping organise themselves into interest 
groups to press for more government services to further their own 
economic position in their bisnis endeavours {Gerritsen 1975). Credit 
also accentuates differences between the rich and the.poor. Among 
sugar cane growers in Honduras, those who are able to obtain bank 
loans to purchase fertilizer and pesticides to increase yields are 
those who already have a sizeable area under cultivation. The policy 
discriminates against small landowners {Henderson 1972:145-46). 
Sometimes, leaders manipulate leader-follower relationships to obtain 
considerable assets. Some big-men in the Goroka Valley persuaded their 
followers to plant large coffee estates for them {Finney 1973:63), and 
some traditional African chiefs, taking advantage of labour obligations 
.owed them by the inhabitants of their district, created large farms 
{Stavenhagen 1975:149). Land tenure policy is also influential. 
In Buganda, for example, the introduction of freehold tenure, the 
subsequent commercialisation of property rights, and the availability 
of many·wage labourers from elsewhere enabled farmers involved in cash 
cropping to accumulate large capital assets (Fortt 1973:84; Mafeje and 
Richards 1973:180). The ability to hire wage labour is particularly 
important to overcome labour bottlenecks and surpass the limited 
labour potential of the household. 
,,, 
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Economic differentiation within Barabuna has been limited 
because freehold tenure, the full commercialisation of property rights, 
and the extensive use of wage labour are, thus far, absent. The 
channelling of much wealth into the exchange system acts as a levelling 
mechanism. The purchase of beer and its exchange are particularly 
important in this respect. Nor are the creation of landlord-tenant 
relationships an immediate prospect. Although nationals involved in 
commercial activities in rural Papua New Guinea are sometimes hindered 
by their limited managerial capability (Finney 1973), the successful 
accumulation of capital often facilitates further accumulation. 
Thus, as cash-related activities assume greater prominence in the 
Barabunan economy, economic stratification will undoubtedly increase. 
Persistence and Change 
The nature of the local system strongly affects the impact 
of cash-related activities. Brookfield (1973) and Nietschmann (1979) 
have argued that subsistence-oriented societies display a high degree 
of resilience in absorbing and adapting to innovations. For example, 
Brookfield (1973:157) has stated that the capacity for change in the 
pre-existing Chimbu system of agriculture, pigs, land tenure, 
settlement, and reciprocity ultimately limited the expansion and 
impact of the cash crop coffee. The introduction of coffee, he 
continued, thus did not transform the system's essential variables. 
Data from Barabuna also indicate the importance of the village system . 
in conditioning patterns of change. Interpersonal and intergroup 
competition and the current high valuation of bisnis affected the 
impact of cash earning on the subsistence system, and the continuing 
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strength of the system of reciprocity has so far limited the extent 
of economic stratification. 
Although the attributes of the village system must be 
considered, the nature of the evolving relationship between the local 
system and the external, dominating system is the most fundamental 
variable influencing the impact of cash-earning activities. The 
importance of Barabuna's external environment has already been noted. 
Aspects of the external environment such as the prices offered for 
primary products, extension service inputs, the provision of credit, 
and marketing arrangements have varied considerably through time, a 
pattern which has affected villagers.' participation in the cash sector. 
As Brookfield (1973:153) noted for the Chimbu, the conunitment to 
income-earning in Barabuna and elsewhere in Papua New Guinea has 
oscillated between periods of'hope and disillusionment'. Peoples' 
unrealistic expectations are partly responsible for disillusionment. 
However, much of the variation in their enthusiasm for the cash 
sector is related to the changing linkage between the local and external 
systems (see also Finney 1973). Villagers are especially constrained 
by market prices, which fluctuate considerably and are usually low. 
Although socially-derived pressures may facilitate the adoption of 
cash-earning activities in Papua New Guinea (Epstein 1970) , unless the 
price incentive is adequate in the long term disappointment will 
eventually prevail; if the conunitment to income-producing activities 
is reversible, reduced labour inputs into the cash sector will result. 
As the case of Barabuna has clearly demonstrated, villagers will make 
a substantial conunitment to income-earning to the detriment of the 
subsistence system when the cash returns ar~ perceived as being high 
enough. Thus, the extent of perturbation in the local system depends 
largely on the incentives and conditions created by the external, 
dominating system. Local systems are able to absorb and adapt to 
innovations without undergoing major structural modification in 
353 
part because the changing relationship between the two systems does 
not regularly provide conditions conducive to extensive participation 
in cash-earning activities. Indeed, given a world system devoted to 
economic growth and the close linkage between the subsistence sector 
and cash-earning activities, the failure of the international market 
system to offer consistently high prices for primary products is one 
of the saviours of subsistence systems. 
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